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DECmate II: 


Word Processing 


Learning the Basics 
Word Processing Primer 


Teaches you word pro- 
cessing basics such as 
creating, editing, print- 
ing and copying docu- 
ments using a quick, 
step-by-step format. This 
manual also tells you 
where to go next and 
what to do if you have 
problems with DECmate. 


Introduction to 
Word Processing 


Teaches you basic word 
processing: how to create, 
edit and print docu- 
ments. This self-paced 
course contains two disk- 
ettes (Introduction to 
WPs_Drive 0 and Intro- 
duction to WPS—Drive 1) 
and a card to get started. 


Getting Started 
Getting Started Card 


The System Overview 


Teaches you how to iden- 
tify the system parts, 
and handle diskettes. 
This self-paced course 
contains one diskette. 
Read Chapter 6, Using 
the System Overview 
Diskette, in the 
DECmate II Installation 
Guide (order number 
EK-—DECM2-IN) to be- 


gin the course. 


Teaches you how to turn 
ON your word processing 
system, activate features, 
initialize a document 
diskette, and back up the 
system diskette. It also 
tells you who and when 
to call for help. 


Reference 


User's Guide: 
Volumes 1 & 2 


Explains DECmate II 
word processing proce- 
dures. Volume 1 contains 
basic word processing 
tasks: how to create, edit 
and print documents. 
Volume 2 contains 
advanced word process- 
ing tasks such as pagina- 
tion, text manipulation, 
document searches and 
control commands. 


Quick Lookup Guide 


Summarizes basic word 
processing procedures. 
This guide is organized 
by tasks, such as creat- 
ing or printing text. If 
you are an experienced 
user, read this guide 

to review basic word 
processing. 


Nofe: You should be 
familiar with basic word 
processing procedures before 
using the optional features. 


Optional Features 
Using Communications 


Teaches you how to use 
Communications. Com- 
munications lets you 
send information to and 
receive information from 
other computer systems. 


Using Math 


Teaches you how to use 

Math. Math lets you do 

arithmetic while editing 
documents or using List 
Processing. 


Using List Processing 


Teaches you how to use 
List Processing. List 
Processing lets you print 
the same document (such 
as a form letter) many 
times, varying certain 
information from copy to 
copy. 


Using Sort 


Teaches you how to use 
Sort. Sort lets you 
arrange lists of informa- 
tion in alphabetical or 
numerical order. 


J 


a4 


Jjdaudad7g 


JIdgU171 7 


i ee 


Contents 


ae Preface 


Intended Audience vii 
How to Use This Manual vii 
Conventions viii 


1 Overview 
What Is Math? 1 


mo Exercises 2 
Activating Math 2 


2 Activating the Math Feature 


Is Math Already Active? 3 
To Activate Math 5 
If Math Does Not Activate 6 


iti 


3 Editor Math 


Math Areas and Math Control Blocks 9 
Interactive Mode {11 
Math Formulas 11 
Tab Positions and Field Names 13 
Allowed Characters 14 
Addition and Subtraction 15 
Exercise 1: Addition 15 
Exercise 2: Table with Headings 17 
Exercise 3: Subtraction 19 
Exercise 4: Addition and Subtraction Combined 20 
Exercise 5: Altered Order of Columns 21 
Exercise 6: Negative Numbers 23 
Exercise 7: Constants 24 
Multiplication and Division 25 
Exercise 1: Multiplying a Field by a Constant 26 
Exercise 2: Multiplying One Field by Another 27 
Exercise 3: Dividing One Field by Another 28 
Totals and Averages 29 
Exercise 1: One-Column Totals 30 
Exercise 2: Multiple Total Columns 32 
Exercise 3: Subtotals 34 
Exercise 4: Averages 38 
Parentheses 40 
Exercise 1: Calculation with Parentheses 41 
Exercise 2: The Same Calculation without Parentheses 
Money and Special Symbols 43 
Standard Format 43 
Format Words 44 
Exercise 1: Money 44 
Exercise 2: Commas 46 
Decimal Fractions 47 
Exercise 3: Asterisks 47 
Negative Numbers 48 
Exercise 4: Trailing Minus Sign 49 
Exercise 5: Parentheses 50 
Exercise 6: Truncation and Rounding Off 52 
Calculations for Specific Lines 54 
Exercise: Alternating Calculations 54 
Error Messages 5/7 


42 


yo7 


on 


Se ee ee es ee 


J 


Se 


q 


J 


. ee oe 


Summary of Editor Math 63 
Math Areas and Control Blocks 63 
Interactive Mode 63 
Math Commands 64 
Tables 64 
Tab Positions and Field Names 64 
Totaling Tab Positions and Accumulators 64 
Allowed Characters 65 
Writing Equations 65 
Math’s Use of Equations 65 
Totals 65 
SET Commands 66 
Averages 66 
Formats 66 
Truncation and Rounding Off 66 


A List Processing Math 


Math Commands in the List Document 68 
Starting and Stopping Math 69 
Math Formulas in List Processing 70 
Exercise 1: Making a Trial Run /71 
Exercise 2: More than One Control Block 73 
Totals and Averages 75 
Exercise: Totals and Averages in the Trailer 
Changing the Selection 78 
Exercise: Two Reports from One List 78 
Error Messages 80 
Summary of List Processing Math 87 
Math Commands 87 
Math and List Processing 87 
Field Names 87 
Math’s Use of Equations 87 
Totals 88 


A Symbol Table 


Glossary % 


Index 99 


76 


Figures 


Oo FP COD 


vi 


Diskette Maintenance Menu 4 

Activate Features Menu 4 

Activate Features Menu with Math Option Active 
Locations of Math Commands in a List Document 
Error Message Screen 81 


6 
70 


| 


yf 


J 


17? 4 


Se rs es 


4 


| es oe 


Preface 


PRODUCT NAME: DECmate II/WPS 
VERSION: 1.0 


Math is an optional feature that you can use with DECmate II word pro- 
cessing software, Version 1.0 or later. Math lets you use your DECmate unit 
to do arithmetic. It can aid you in making numerical tables while editing or 
in doing calculations while list processing. 


Intended Audience 


This manual is written for the user who is familiar with basic word process- 
ing on DECmate II or other DIGITAL word processors, and who needs to 
produce documents with numerical tables or who needs to put calculated 
figures into list-processed documents. 


How to Use This Manual 


This manual is tutorial in design, so that you can teach yourself to use 
Math. Chapter 1 gives you an overview of Math. Chapter 2 tells you how to 
activate the Math feature on your system diskette. 


vil 


Preface 


Chapter 3 tells you how to use Math to do arithmetic. It also tells you how 
to use Math to make numerical tables. The chapter contains exercises in 
using Math. You should work through these exercises in order before going 
on to Chapter 4. 


Chapter 4 tells you how to combine Math with the List Processing feature. 
You should be familiar with List Processing before you try to read this 
chapter. The chapter contains exercises in using Math; work through them 
in order. 


Conventions 


Dot Matrix Text printed in dot matrix appears on the screen. 


<field name> Text inside angle brackets is a field name for List Process- 
ing, Sort, or Math. 


Rubout key The key marked with a symbol used to rub out 
functions. 


Word 
ed Char 


ALL CAPS The function or editing key to press. 
For example: press ADVANCE. 
Gold XXX Press the Gold key and then a function key. 
For example: Gold MENU. 
Type Enter text into a document from the keyboard. 
Press Enter a command from the keyboard. 


For example: press DEL WORD. 
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Overview 


What Is Math? 


Math lets you use your DECmate word processor as a calculator, able to do 
addition, subtraction, multiplication, and division. You can give the 
machine an arithmetic problem while you are creating or editing a docu- 
ment. The machine calculates the answer and inserts it in the document at 
the point you select. 


The Math feature includes two kinds of Math — Editor Math and List 
Processing Math. Editor Math is used to create numerical tables in docu- 
ments. You supply part of the information on a line of the table, then Math 
calculates the rest of the information and completes the line for you. 


Suppose you are entering a table of test scores. The last entry in each line 
is the average of all the other entries. With Math, DECmate can calculate 
these averages and fill in the last entry for you. 


Suppose you are entering a table of training expenses. On each line, you 
enter the number of people taking a given course and the cost per person. 
Using Math, DECmate can calculate the cost of training all the people tak- 
ing a given course, then find the total cost of all the training courses. 


Overview 


In addition to doing calculations on separate lines, Editor Math can total up 
columns, do subtotals, and calculate column averages. Editor Math is dis- 
cussed in Chapter 3. 


List Processing Math is used with the DECmate List Processing feature. It 
does calculations based on the information in list documents, then inserts 
the answers in List Processing output documents. 


Suppose you use List Processing to produce a price list. Each price has a tax 
on it. Using Math, you can have DECmate calculate the tax on each price, 
the total of all the prices both before and after taxes, and the total tax. If 
you change the list document, DECmate recalculates the taxes and totals 
automatically. 


Suppose you use List Processing to type form letters concerning the interest 
paid on investments. With Math, DECmate can calculate the interest paid 
each client as it types the client’s form letter. 


Like Editor Math, List Processing Math can calculate subtotals and aver- 
ages in addition to totals. List Processing Math is discussed in Chapter 4. 


Exercises 


Chapters 3 and 4 contain exercises for you to do as you read through the 
book. They will help you become familiar with Math. You should do them in 
order, since the later exercises build on the earlier ones. 


Activating Math 


To use Math, you must activate it on your system diskette (basic software). 
If you have just purchased the optional Math feature, go to the next chap- 

ter, Activating the Math Feature. You need to activate Math only once on 

your system diskette. After that, you can use Math whenever you create a 

document, edit a document, or use List Processing. 
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Activating the Math Feature 


Math is an optional feature that must be activated on your system diskette 
before it can be used. You need to activate the feature only once on your 
system diskette. 


To activate Math, you need two diskettes: 1) the Math feature diskette 
(labeled WPS MATH RX50), and 2) a system diskette (labeled WPS THE 
BASICS RX50). 


ls Math Already Active? 


Math may already be active on your system diskette. To check whether it is 
or not, first display the Diskette Maintenance Menu. (See Figure 1.) 


Select MC from the Main Menu. 


Activating the Math Feature 


-- DISKETTE MAINTENANCE MENU 


Figure 1 Diskette Maintenance Menu 


Select the A option. The Activate Features Menu appears. (See Figure 2.) 


Press ‘Gold ‘MENU to reall She Hain Ne 


Figure 2. Activate Features Menu 
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Activating the Math Feature 


If Active appears opposite Math Option, then Math is active. Press Gold 
Menu to recall the Main Menu. Turn to Chapter 3 for instructions on using 
Math. 


If Not Active appears before Math Option, you need to activate the feature 
as explained in the next section. 


To Activate Math 


While the Activate Features Menu is displayed: 


1 Leave your system diskette in drive 0. 
2 Remove any diskette in drive 1. 


3 Put the Math feature diskette in drive 1. Make sure the red arrow 
on the diskette lines up with the red mark on drive 1. 


4 Close both drive doors. 
S Press RETURN. 
DECmate automatically checks drive 1 to make sure it contains a feature 


diskette. If it does, DECmate activates the feature. While it is activating 
the feature, DECmate displays this message: 


---Activating Special Feature Ortion--- 
Activation in Progress: Please Stand byrees 


The automatic check and the activating process take less than a minute. 
During this time, you will hear noises coming from the terminal. When: ‘the 
activating process is complete, the Activate Features Menu reappears show- 
ing the Math feature as Active. (See Figure 3.) 


Activating the Math Feature 


diskette: 


Figure 3. Activate Features Menu with Math Option Active 


Press Gold MENU to return to the Main Menu. Remember to remove the 
feature diskette from drive 1 before doing word processing. 


NOTE: When you are finished activating your optional features, make a copy 
of your system diskette. 


If Math Does Not Activate 


Check to see which feature diskette you are using. You may have activated 
another feature. 


If Math does not activate, you may see one of these system messages during 
the activation process. 


Drive 1 does not contain a valid FEATURE diskette. 


This means there is an invalid feature diskette, such as a damaged feature 
diskette or an ordinary document diskette, in drive 1. 
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Activating the Math Feature 


Press RETURN to recall the Activate Features Menu. Put the correct 
feature diskette in drive 1 and press RETURN. 


Error on drive 1 while trying to read block (number), 


This means that an error developed while the activating process was taking 
place. The drive door might not be securely closed, or the drive cannot read 
the feature diskette. Check the drive doors to make sure they are securely 
closed. 


If you still cannot activate the feature, you may have a problem with your 
terminal. See DECmate II Owner’s Manual (EK—DECM2-OM). 


NOTE: If you use Math with List Processing, then the List Processing feature 
must also be active on your system diskette. 
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Editor Math 


Editor Math helps you make and maintain tables of numbers. When you 
enter part of the information for one line of the table, Math uses this infor- 
mation to calculate other entries for that line of the table. Math can also do 
column totals, subtotals, and averages. If you change the table later, Math 
can repeat its calculations and change the other entries. This keeps the 
table accurate. 


You can also use Editor Math for isolated calculations in a document. 
Simply treat these as one-line tables. 


Math Areas and Math Control Blocks 


The DECmate Math feature operates only on numbers it finds inside Math 
areas. A Math area starts with a BEGIN command and finishes with an 
END command. 


These commands, like all other Math commands, must be in Math control 
blocks. To start a Math control block, press Gold CMND, type WPSMATH, 
and press RETURN. To end the control block, press Gold CMND again. 
Never put blank lines in a Math control block. Like other control blocks, 
Math control blocks appear on your screen but are not printed. 


Editor Math 


To write a BEGIN command, press Gold CMND and type WPSMATH. Press 
RETURN and type the word BEGIN, press RETURN, then press Gold 
CMND again. This is a BEGIN command: 


BEGIN 


The BEGIN command is the signal for DECmate to turn on the Math fea- 
ture. DECmate turns the feature on when it scrolls past a BEGIN com- 
mand, or when you enter a BEGIN command. 


Math ignores the difference between uppercase and lowercase letters; it 
makes no difference whether you write BEGIN or begin or Begin. The same 
is true of all other Math commands. 


To end a Math area, use an END command. Press Gold CMND, type 
WPSMATH, press RETURN, type the word END, press RETURN, then 
press Gold CMND. 


END 


An END command must be the only command in its control block. It cannot 
share the block with any other commands. 


The END command is the signal for DECmate to turn Math off. Math also 
turns off when you use go-to-page, press Gold TOP DOCMT, or press Gold 
BOT DOCMT. 


Moving the cursor back a line turns Math off, if the cursor is inside a Math 
control block, or if it enters or leaves a Math control block while backing 
up. To turn Math on again, move forward into a control block containing a 
BEGIN command. 


NOTE: When you edit a Math control block, back up to a place before the 


beginning of the Math area and scroll through the area. This makes Math 
rework the tables using the new commands. 
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Editor Math 


Interactive Mode 


You can prevent Math from turning on by changing the Math interactive 
mode setting on the Editor Menu. 


To turn off the interactive mode, display the Editor Menu and type MA NO. 
Editor Math does not do any calculations. The interactive mode stays off 
until you turn it back on, or until you file the document. 


To turn on the interactive mode, display the Editor Menu and type MA 
YES. Editor Math turns on when you move the cursor forward into a control 
block containing a BEGIN command. Math then calculates answers and 
puts them in the document as soon as you move to the next line. The inter- 
active mode stays on until you turn it off. 


Whenever you select a document for editing or create a new document, the 
interactive mode comes on automatically. Leave the interactive mode on 
while you do the exercises. 


Math Formulas 


Once you have turned Math on, you need to tell it what calculations to 
perform. You do this by writing the calculation out as an equation in a 
FORMULA command. 


To write a FORMULA command, press Gold CMND, type the word 
WPSMATH, and press RETURN. Type the word FORMULA, followed by 
at least one space. Then enter the equation you wish the Math feature to 
use. The next sections discuss the rules for writing these equations. When 
you have finished the equation, press RETURN to end the FORMULA 
command. 


Do not enter a hard return unless you want to begin a new Math command. 
When Math encounters a hard return, it expects to find a new command or 
the end of the control block. If it finds anything else, it will give you this 
error message: 


ERROR -- Formula in error at this Position (tnexpected return) 


Press RETURN and edit the command. 
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Editor Math 


Here is a sample control block of FORMULA commands: 


Seeeer alerts Poaeeeec Se BIART CONTROL setesesvescccergecne ses 


WPSMATH 

FORMULA <2Di> + <:D2> + <:D3> = <:D4> 
FORMULA <:D1> - <:D3> = <:Do> 

FORMULA <:D3> / <:D4> = <:DG> 


ween ee ee ee ee END CONTROL ------------------------ 


This control block contains three FORMULA commands and their equa- 
tions. As you see, several different FORMULA commands can share the 
same Math control block. 


The first FORMULA command tells Math to add together the numbers 
in the first three columns of the table, then write the sum in the fourth 
column. 


Next, the second FORMULA command tells Math to subtract the number in 
the third column from the number in the first and write the difference in 
the fifth column. 


Finally, the third FORMULA command tells Math to divide the number in 
the third column by the number in the fourth and write the quotient in the 
sixth column. 


Math always does its calculations in the order in which they appear in the 
control block. 


Math performs these three calculations, in order, on every line of the table, 
one line at a time. Math applies every equation in the control block to every 
line of the table. If there is enough information, Math calculates the answer 
and writes it at the position you select. 


Math goes on using those equations until it comes to another Math control 
block or the end of the document. As soon as Math comes to a new Math 
control block, it stops using the equations of the previous control block. It 
only uses equations from the new block. 
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Editor Math 


If you like, you can combine the first FORMULA commands in the Math 
area with the BEGIN command, as in this example: 


FORMULA <:D1i> - <:D03> = <:D5> 
<:DG> 
Biot ele soa ses beueeee END CONTROL, Saeeeeetese costes ao 


FORMULA €:Dile + <:D2> + <:D3> = <:D4> 


Tab Positions and Field Names 


Math looks for numbers at decimal-aligned tab positions. It also writes 
the answers at decimal-aligned tab positions. You must use a ruler with 
decimal-aligned tabs on any text where you wish to use Math. These tabs 
are indicated on your ruler by a decimal point. 


Math stores the numbers at these tab positions in fields. A field is a small 
section of DECmate’s memory. Math uses a field to hold a number. 


The field names for these fields always start with an angle bracket, a colon, 
and capital D,<:D. Next comes a number, followed by an angle bracket,>. 
<:D1>, <:D2>, and <:D3> are typical field names. The number in the field 
name matches the number of the decimal-aligned tab position, counting 
from left to right. 


Season Gee Sete eee Ss poo cce+----- gree ee ee eee (Pavone =s= R 
A A A A 
<:D1> <:D2> <:D3> <:D4> 


You use these field names in the FORMULA commands to tell Math where 
to find the numbers and where to put the answers. 


The maximum number of tab positions depends on the size of your ruler. If 
it is 80 columns wide or smaller, you can have as many as 18 tabs. If it is 
wider than 80 columns, you can have as many as 38 tabs. 
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Allowed Characters 


Besides field names, the only characters allowed in Math equations are: 


0, 1, 2, 3, 4, 5, 6, 7, 8, 9 


Numerals, used to write constants. Constants are numbers you write 
into the equation. They do not change from one line of the table to the 
next. They are discussed in Exercise 7. 


Decimal point and comma, which can be used to write constants. 
A dollar sign, indicating money. 

A plus sign, indicating addition or positive numbers. 

A minus sign, indicating subtraction or negative numbers. 

An asterisk, indicating multiplication. 

A slash, indicating division. 


Parentheses, used to group operations together. The parentheses must 
always match; for every ) there must be exactly one (. 


An equals sign, indicating the end of the calculation. Every equation 
must have exactly one = sign in it. You are not allowed to put +, -, 
* /,(, or ) on the right side of an = sign. Instead, you must follow the 
= sign with the name of the place you want the answer entered. 


A space. You can put spaces into the FORMULA command wherever 
you please. Math ignores them, but they can make the equation easier 
for you to read. Field names are the only exception; do not put extra 
spaces in a field name, or Math will not recognize it. 


You may make your equation as long as 200 characters. If you go over this 
limit, Math gives you this error message: 


ERROR -- Line has exceeded 200 characters, 


Press RETURN and edit the equation. 


14 


J 1 


J 


14 


ryrdryd4 


dud 


J 


$3 5 7 7 9 f 1 


| 


Editor Math 


If your equation is long, it may not fit on a single line. This is no problem, 
since the command word wraps to the next line, as would any other text. 
Math reads both lines as a single command. Do not put in any returns until 
you have finished entering the command. 


The following sections contain exercises based on making tables of invento- 
ries and sales. They will help you become familiar with Math. Do the exer- 
cises in order and keep the tables you create; you will use them again in 
later exercises. 


Addition and Subtraction 
Exercise 1: Addition. 


e Create a document to keep your exercises in. 


e Create the following control block: 


wm ee ee ee ee ee ee eee START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA <2:Dile + <:D2> = <:DG> 


e Beneath the control block, create and embed a ruler with three deci- 
mal tabs: 


[beeen ope sane gens ea a ererneasten ey Se (iieeenSe ease ee R 


e Press TAB, type 2, press TAB again, type 3, then press RETURN. 
Math will put 5 in the third column. Your screen should look like this: 


WPSMATH 
BEGIN 
FORMULA €2:Dil> + <:D2> = <:Do> 
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Editor Math 


e Continue the pattern. Press TAB, type a number, press TAB again, 
type a second number, then press RETURN. When you press 
RETURN, the sum of the first two numbers appears in the third 
column. 


NOTE: Math only performs calculations on lines ending. with a hard 
return. If you do not press RETURN at the end of a line, Math will 
not make any calculations for that line. 


e After you have entered several lines, create another control block 
and enter an END command. 


Your screen should look like this: 


WPSMATH 

BEGIN 

FORMULA <:Di> + <:D2> = <:D3> 

SSG aee ee ee oes elacg te END CONTROL See Soreewe te teee eee 


ease eet rea easi START CONTROL --- 


END 
se iaietetatatetatatetatatatetakataietatatataieter END CONTROL ------------------------ 


Math puts in the numbers in the shaded column. 


As you see, you have made a table, with Math entering the third column for 
you. The FORMULA command in this control block tells Math to add up the 
numbers at the first two tab positions and write the sum at the third tab 
position. 
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_ If you print out the document, you will not see the control blocks. Only the 
ro numbers will appear. The printed output will look like this: 

2 3 5 

a 1 1 2 

= 5 10 15 

_ 45 47 92 

al ° e ° 

paren 

oat The table only needs headings to be complete. You can enter the headings 
as normal text and position them anywhere you like. But remember these 
jin two points: 
= 4 Do not use the decimal tabs to position your headings. Math will 
aes try to use the headings as numbers, then stop and give you an 

_ error message. 

a 2 If text, or numbers in other columns, or the margins, get in the 
a way of the number Math tries to write out, it will stop and write 
= this message at the bottom of the screen: 

_ ERROR -- No room for this result: ######### 

al 


. The characters ######### represent the number Math tried to write 
prom out. Press RETURN, then move the text, or change the ruler, to give Math 
room to write out the answer. 


Exercise 2: Table with Headings. Suppose you know the number of 
_ items in stock from last month and the number received. You need to find 
out the number in stock at the end of this month. 


(rR) 
te e Create the Math control block shown below. Press Gold CMND, 
amr, enter the Math commands shown, then press Gold CMND again: 
re re START. CONTROL. e2eeeeeesceSescaseeaacs 
ag WPSMATH 

BEGIN 
ina FORMULA <¢:D1> + ¢:D2> = <:D3> 
ee ee nee ee END: CONTROL “2Seecteueeied cose eee 
crm) 
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e Make headings for your table, then put decimal-aligned tabs in the 


ruler: 
.--------+----+- T--------+----+-- Te--------+--+--+- JT------+---++------ R 
Item In stock Received In stock 
last month this month this month 
L--------------- SS eae en ae Sekar ee eg tere nar ee 1 A eS a ee ee ee R 


Notice there are two rulers — one with ordinary tabs for the table headings 
and one with decimal tabs for the numbers. The headings must have their 
own set of tabs. If they were aligned on the decimal tabs, they would be 
read as invalid numbers. 


e Enter the first item name (Red), press TAB, enter the number in 
stock last month (10), press TAB, enter the number received this 
month (4), and press RETURN. 


Math computes the number in stock this month (14) and enters it in the 
third column. The cursor moves to the next line, ready for you to enter the 
next item name. 


e Follow the example table below, then add your own entries. 


moe ee eH ee ee ee ee ee ee START CONTROL -~---------------------- 
WPSMATH 

BEGIN 

FORMULA <2:D1l> + <:D2> = <:Da> 

------------ ee ee ee ee ee END CONTROL ------------------------ 


L------------- T------------- T------------- Te--------------- R 
Item In stock Received In stock 

last month this month this month 
L--------------- ne tomo ooo ee eRe ellen R 
Red 10 4 lade 
Orange 8 3 ade 
Yellow 45 14 59 


WPSMATH 
END 


18 


Youd. 


| 


3 


yrday 


ee oe ee 


| oe 


q 


4 


Jordi 


Editor Math 


If you print out this table, you will see the headings as well as the numbers. 
It will look like this: 


Item In stock Received In stock 
last month this month this month 
Red 10 4 14 
Orange 8 3 11 
Yellow 45 14 59 


Exercise 3: Subtraction. Suppose items were sold this month, but not 
received. Now you want to subtract the number sold from the initial num- 
ber to find how many remain. 


e Set up the table as shown below. 


e Enter the first two columns of numbers. Math calculates the third 
column. 


e Add your own entries after the line for yellow items. 


meme en ee ee eee START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA “2Dl> - <:D2> = <:D3> 

wr ee ee ee ee ee en eee eee END CONTROL ------------------------ 


L------------- T----------+--- T------------- T---------------- R 
Item In stock Sold In stock 

last month this month °< this month 
L--------------- ee Loot Stee eee. fee Slee a= R 
Red 10 2 Cie 
Orange 8 2 3 
Yellow 43 15 30 


WPSMATH 
END 


Editor Math 


When printed, the table will look like this: 


Item In stock Sold In stock 
last month this month this month 
Red 10 2 8 
Orange 8 5 3 
Yellow 45 15 30 


s 
e e ® e 


Exercise 4: Addition and Subtraction Combined. In this exercise, 
items were both sold and received in the course of the month. You want 
Math to add in the number received and subtract the number sold. 


e Set up the table as shown below. 


e Enter the first three columns of numbers. Math calculates the 
fourth column. 


e Add your own entries after the line for yellow items. 


were ee ee He ee ee START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA {!2:Dl> + <:D2@> - <:D32> = <:Dd> 

we enn ee ee ee ee eee END CONTROL ------------------------ 


L--------- JTa------------ T----------- T----------- T---------- R 
Item In stock Received Sold In stock 

last month this month this month this month 
L----------- trot eer cee tooo e cece greene --- poco m rene R 
Red 10 4 2 12: 
Orange B 3 ra) ee 


Yellow 45 i4 i5 Ag 


WPSMATH 
END 
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When printed, the table will look like this: 


Item In stock Received Sold In stock 
last month this month this month this month 


Red 10 4 2 12 
Orange 8 3 5 6 
Yellow 45 14 15 Yu 


Exercise 5: Altered Order of Columns. So far, Math has calculated the 
values only for the last column of the table. However, Math can put the 
values in any column, as long as it has all the necessary numbers when the 
cursor reaches the end of the line. 


e Set up the table as shown below. It is like the one in Exercise 4, but 
its columns are in a different order. 


er rer rr ee ee eee START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA €:D1l> + <:D3> - <:D4> = <:D2> 

mr rr re eee END CONTROL ------------------------ 


L--------- T------------- Te-+-------- T----------- T----------+ R 
Item In stock In stock Received Sold 

last month this month this month this month 
L----------- gee eee eee eee ore gm mm eee eee greene R 


Notice that the order of field names in the FORMULA command is differ- 
ent. The new order of field names matches the new order of the headings. 


e Enter the first, third, and fourth columns of numbers. Math calcu- 
lates the second column. 


e Start entering data in the table. Enter the item name (Red), press 
TAB, enter the number in stock last month (10), and press TAB 
twice. 
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e Enter the number received this month (4), press TAB, enter the 
number sold this month (2), and press RETURN. The number in 
stock this month (12) appears in the second column as soon as you 
go on to the next line. 


e Add your own entries after the line for yellow items. 
Your table should look like this: 


WPSMATH 
BEGIN 

FORMULA <:D1i> + <:D3> - ¢<:D4> = ¢:D2> 

ee ee mary ere tae END: CONTROL, ocsesecumereticeteonsce 


L--------- T---------+----- T----------- T----------- Tannen ee eee R 
Item In stock In stock Received Sold 

last month this month this month this month 
L Free meet Sa et Spe al gee ene gt Nt ¢ BRE Sea en eNom Ot eae Pe Gog nrg ge tee ae Be grees Pepe eT Le oe ee ie, eee oe oe R 
Red 10 eag 4 2 
Orange 8 ce B. 3 3 


Yellow 43 4d 14 15 


END 


When printed, the table will look like this: 


Item In stock In stock Received Sold 
last month this month this month this month 


Red 10 12 4 2 
Orange 8 6 3 5 
Yellow 45, 4y 14 15 
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Exercise 6: Negative Numbers. If necessary, Math gives answers 
which are negative numbers, numbers lower than zero. 


In this exercise, Math calculates the change in inventory. Normal, positive 
numbers mean an increase in inventory; the negative numbers mean a 
decrease. 


e Set up the table as shown below. 


e Enter the first and second columns of numbers. Math calculates the 
third column. 


e Add your own entries after the line for yellow items. 


----------------------- START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA €:D2> - <:Di> = <:Da> 

meee ee ee ee --- + ---- END CONTROL ------------------------ 


[--~------~------ T------------- T------------- T---------------- RR 
Item In stock In stock Change in 

last month this month inventory 
L--------------- SS SSS Sees . 3 eS he eS Se er eS Saas = R 
Red 10 12 2 
Orange 8 5 -2 
Yellow 45 44 -] 


END 


Notice the —2 and the —1 on the second and third lines. This indicates a 
decrease in the number of orange and yellow items. 
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When printed, the table will look like this: 


Item In stock In stock Change in 
last month this month inventory 
Red 10 12 2 
Orange 8 6 -2 
Yellow 45 yy = 


Exercise 7: Constants. <A constant is any number written in the control 
block. Since it is part of the control block, its value does not change from 
one line to the next. You can add, subtract, multiply, or divide by the con- 
stant. They can be negative or positive, whole numbers or fractions. 


Suppose you must always keep two of each item for display. Those items are 
not available for sale, even though they are in stock. If you wish to print 
the number of available items, you can have Math put it in for you. Math 
takes the number in stock and subtracts two on every line, using this 
FORMULA command: 


FORMULA €:D2> - 2 = ¢:Dd4> 
The constant in this FORMULA command is 2. 


e Set up the table as shown below. 


® Enter the first two columns of numbers. Math calculates the third 
and fourth columns. 


e Add your own entries after the line for yellow items. 
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meee ere ee ee ee ee ee eee eee START CONTROL --------------------+---- 
WPSMATH 
BEGIN 
FORMULA €3:D2> - ¢sDi> = <:D3> 
FORMULA €:D2> - 2 = <:D4> 
meee ee ee ee ee ee ee ee ee ee ee END CONTROL -------------------+----- 
L--------- T------------- T----------- T-----------+ T-----+------ R 
Item In stock In stock Change in Number 

last month this month inventory available 
L----------- ' 
Red 10 
Orange 8 
Yellow 45 
WPSMATH 
END 


When printed, the table will look like this: 


Item In stock In stock Change in Number 
last month this month inventory available 
Red 10 12 2 10 
Orange 8 6 -2 4 
Yellow 45 Wy —1 42 


Multiplication and Division 


The exercises in this section are based on grouping the items into sets; 
items are sold only in sets, not individually. 
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Exercise 1: Multiplying a Field by a Constant. Suppose you know how 
many sets were sold and how many items there were in each set. You want 
Math to calculate how many items were sold. If all the sets have twelve 
items, then you can have Math multiply the number of sets by a constant 
(twelve in this case). 


e Set up the table as shown below. 


e Enter the first column of numbers. Math calculates the second 
column. 


e Add your own entries after the line for yellow items. 


een ee ee ee ee START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA 12% <:D1> = <:D2> 

we eee ne ee ee ee ee eee ee END CONTROL ------------------------ 


p---------- + -e Tanne ee eee ee ee eee T we ee ee en ew wm eee ee ee eee R 
Item Number of Number of 
sets sold items sold 
L------------------- ‘ 
Red 14 
Orange 10 
Yellow 12 
WPSMATH 
END 


When printed, the table will look like this: 


Item Number of Number of 
sets sold items sold 

Red 14 168 

Orange 10 120 

Yellow 12 144 
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Exercise 2: Multiplying One Field by Another. In the first exercise, 
the number of items in each set was always the same. For the second ex- 
ercise, suppose that the number of items in each set is different, depending 
on what kind of item it is. (For instance, red items are sold in sets of ten 
and orange items are sold in sets of twelve.) You cannot use a constant in 
this case; instead, list the number of items per set under a tab. 


e Set up the table as shown below. 


e Enter the first two columns of numbers. Math calculates the third 
column. 


e Add your own entries after the line for yellow items. 


we er mr ene START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA {3sDl> * <:D2> = <:Da> 

wm rr ee ee END CONTROL ------------------------ 


L----------- Te------- +--+ ++ ee Tae ee ee Je-- -- ee ee ee ee R 
Item Number of Number of Number of 

items Per set sets sold ltems sold 
L ee ee ge ee, yee pe ee ee, ee ee ae ee ee ee ee: ee eer ey e 


Red 10 14 
Orange 12 10 
Yellow 20 9 


WPSMATH 
END 
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When printed, the table will look like this: 


Item Number of Number of Number of 
items per set sets sold items sold 
Red 10 14 140 
Orange 12 10 120 
Yellow 20 9 180 


Exercise 3: Dividing One Field by Another. This exercise is the re- 
verse of the second. Suppose you know how many items of each kind you 
have in stock, and how many items go into a set of a given kind. You want 
Math to calculate how many sets you can make from the items in stock. To 
do this, divide the number of items in stock by the number of items per set. 


e Set up the table as shown below. 


e Enter the first two columns of numbers. Math calculates the third 
column. 


e Add your own entries after the line for yellow items. 


- eo eee eee ee START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA <2:D1l> / <:D2> = <:D3> 

ween ee ee ee eee END CONTROL ------------------------ 


L--------- T----------------- T----------------- Ta-------+---- R 
Item Number of Number of Number of 

items in stock items Per set sets in stock 
L ee ee ee ee ene ee ee ee ee ee ee ee Tr ne re ae pt cee Gey ee eee Dare ey tats ee ee ee ees ee ee eh ae oe ae RR 
Red 200 10 20 
Orange 144 12 12 
Yellow 50 20 265 


WPSMATH 
END 
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When printed, the table will look like this: 
Item Number of Number of Number of 
items in stock items per set sets in stock 
Red 200 10 20 
Orange 144 12 12 
Yellow 50 20 24D 


Notice the last number in the third line. If the answer to any equation is 
not a whole number, Math writes out the remainder as a decimal fraction. 
It carries the number out for as many as six decimal places, if necessary. 
For example, it writes out .5 for one-half and .333333 for one-third. 


In any calculator, division by zero is not allowed. The Math feature is the 
same. If you should accidentally call for division by zero, Math displays: 


Divided by zero 


Edit the control block or the table to remove the division by zero. 


Totals and Averages 


When you are making up tables of figures, you often want to total up all the 
numbers in a given column. Math has a special TOTAL command that lets 
you do this. It is used together with special fields for totals. 


A total field, like a decimal tab field, is a small section of memory in which 
Math stores numbers. Both kinds of fields start with the number zero. At 
the end of every line in the table, Math sets all the decimal tab fields back 
to zero, but it leaves the total fields alone. 


Total fields have names written <:T1>, <:T2>, <:T3>, and so on. They are 
just like decimal tab names, except they use a T (for Total) instead of a D 
(for Decimal). You must capitalize the letter T. 


As with decimal tab names, the number in the name matches the number of 
the tab position the total will be written in, counting from left to right. 
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Generally, the starting number in the total field should be zero. If you want 
the starting number to be any other value, use a SET command. SET com- 
mands are discussed in the third exercise of this section. 


Every time Math processes a line, you want it to add to the totals that will 
be written out at the end. You use ordinary FORMULA commands to do 
this. Here is a sample FORMULA command for calculating a total: 


FORMULA {sT1l> + <:Dl> = <:Tl? 


Notice that <:T1> appears twice, once on each side of the = sign. The 
<:T1> on the left side of the = sign is the old value of the total, before 
Math adds in <:D1>. The <:T1> on the right side is the new value of the 
total, after <:D1> has been added in. When Math writes out the total, it 
uses the most recent value of <:T1>. 


The line on which the totals are written is called the TOTAL line. It is the 
line just below the control block containing the TOTAL command. To write 
a TOTAL command, just enter the word TOTAL and press RETURN. Here 
is a sample control block, showing a TOTAL command: 


TOTAL 


NOTE: Math adds to the total fields every time it moves forward through a 
line with numbers on it. If you back up a line while doing totals or averages, 
Math will add the line a second time when you move forward again. To cor- 
rect this, back up to a place before the beginning of the Math area and scroll 
forward. This makes Math rework the totals. 


Exercise 1: One-Column Totals. The simplest total to make is a total of 
a single column. 


e Set up the table as shown below. 


e Enter the numbers in the column. Press TAB twice before entering 
each number. Math writes the sum after the TOTAL command. 
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Seer al rk ee STARE CONTROL snieets aoe oo ee 
WPSMATH 
BEGIN 
FORMULA <:T1> + <:Di> = ¢:Ti> 
i aL a as cap os Nem an END CONTROL <2ceterce see toa 
L Er ee ee ee ee See Agee ene T ee Bee ae ee ie ee ee ee eS es ee a a a me, Seems re Nee ane a ee: Se eee ee: ec ae ae ee ce RR 
45 
44 
1 
108.5 
i? 
5,3 
70 
30.2 
4 
sted iapetecice Se eee aoe START (CONTROL scatucecowmocccucncoeeae 
WPSMATH 
TOTAL 
Luise eeu eseceueseeceed= END CONTROL =o2seeeseneeottcoseeeden 
Total 320 
saree creel ee nee START CONTROL -2c<oce-- eed ewe 
WPSMATH 
END 
Si oS egies eared ets END “CONTROL. «amie ee ouoineremeeS sen 


The total (320, in this case) appears as soon as you move the cursor past the 
TOTAL line. When you print out the column, it will look like this: 


45 


Total 320 
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Notice the bar at the bottom of the column. It is lined up with a left- 


justified tab. If it were lined up with the decimal tab, Math would label it as 


an invalid number. Whenever you put bars under total columns, be sure to 
position them by using left-justified tabs, right-justified tabs, or spaces. Do 
not use the decimal tabs to position bars. 


Be sure to leave space on the TOTAL line, underneath the column. Math 
always writes the total on the first line following the TOTAL command’s 
control block. If there is text in the way, Math stops and gives you an error 
message. Arrange space for the answer before you continue. 


Exercise 2: Multiple Total Columns. You can create the table in this 
exercise by editing the table in Exercise 2 of the last section, Multiplying 
One Field by Another. 


e Set up the table as shown below. 


e Enter the first two columns of numbers. Make sure each number is 
lined up under a decimal tab. Math calculates the third column and 
the column totals. 
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mr er ee ee ee ee eee START CONTROL -------------------+---- 
WPSMATH 
BEGIN 
FORMULA {<:Dl> * ¢<:D2> = <:D3> 
FORMULA <:D2> + <:T23 <:T2> 
FORMULA €:DG> +4 <:T3> = <:TQ> 
mer re en en ee ee ee ee eee END CONTROL ------------------------ 
L----------- T-----------+------ T----------- T---------------- R 
Item Number of Number of Number of 

items Per set sets sold items sold 

L--------------- ’ 

Red 10 

Orange ee i's 

Yellow 20 

Green 15 

Blue 10 

Violet 10 

WPSMATH 

TOTAL 


END 


Look at the top control block. Notice that there is no <:T1> in the control 
block. That is because there is no point in making a total of the <:D1> 
column. 
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When printed out, the table will look like this: 


Item 


Red 
Orange 
Yellow 
Green 
Blue 
Violet 


Exercise 3: 


Subtotals. 


Number of 
items per set 


10 
12 
20 
15 
10 
10 


Number of 
sets sold 


14 
10 
9 
3 
11 
8 


55 


Number of 
items sold 


140 
120 
180 
45 
110 
80 


675 


Math can calculate subtotals, but you must be 


careful to keep a record of the grand total at the same time. You can do 
this by storing it in an accumulator. This is a small section of memory in 


DECmate. You can use it to store numbers that you need to calculate but do 


not want to write out. 


There are only four restrictions on the names you can use for accumulators: 


e The name must start with a left angle bracket and colon,<:, and 
end with a right angle bracket,>. 


e The name must not contain more than 30 characters. 


e The name must not contain a RETURN. 


e The name must not look like a decimal tab field name (such as 
<:D1>, <:D2>, <:D3>, and so forth). 


Except for these restrictions, you can name an accumulator anything you 


like. <:1>, <:A>, <:total>, and <:sum> are typical accumulator names. 


NOTE: Always enter an accumulator name in exactly the same way, with 
the same capitalization and spacing. Math treats <:SUM>, <: SUM>, 


<:Sum>, and <:sum> as completely different accumulators. 
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Math will not write out the numbers in an accumulator, unless you are 
using List Processing. When you are using Editor Math, you must transfer 
the accumulator’s value to a tab field, such as <:D1> or <:T1>. You do this 
with a SET command. 


A SET command resembles a FORMULA command. To enter a SET com- 
mand, type the word SET, enter an equation like the one for a FORMULA 
command, and press RETURN. 


Math performs a SET calculation as soon as you finish the command and 
press RETURN. Math repeats the SET calculation whenever you move the 
cursor forward through the SET command. 


Compare this with the way Math treats FORMULA commands. Math does 
not perform a FORMULA calculation until it reaches the table following the 
control block. It then repeats the FORMULA calculation on every line of the 
table. 


NOTE: Do not scroll through a SET command while Math is working, 
unless you want Math to perform the SET calculation. 


Here are three sample SET commands: 


SET f:grand total> + ¢:T1? = <sgrand total> 
SET O = <sTl> 
SET €:grand total? = <:T1l> 


The following exercise shows three common uses for the SET command: 
summing subtotals, transferring numbers from one field to another, and 
resetting total fields. 

e Set up the table as shown below. 


e Enter the numbers for the colored items. Math calculates the sub- 
totals and the grand total. 
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--- eee - - START CONTROL ----------------------- 
WPSMATH 
BEGIN 
FORMULA €2T1> + <:D1> = <:T1> 
meee ee ee ee ee ee END CONTROL ------------------------ 
L---T------------ Tes eee eee ee ee ee ee ee R 
North 

Red 20 

Green 4Q 

Blue 10 
oo START CONTROL ----------------------- 
WPSMATH 
SET €s9rand total? + <:Ti> = <s:grand total> 
TOTAL 
meee ee ee ee ee ee ee END CONTROL ------------------------ 


North total 


WPSMATH 
SET O = <€:Tl> 
FORMULA C2T1l> + <3D1> = <:TI> 
we ee ee ee eee eee END CONTROL ----------------------+-+- 
South 
Red is 
Green ao 
Blue 45 
ee Seriom= START GONTROM sesteconeccte emcee doce 
WPSMATH 
SET €<i:grand total> + <:Ti> = <igrand total> 
TOTAL 
we ee ee ee ee ee eee END CONTROL ------------------------ 
South total 
wee eee ee ee ee ee ee eee START CONTROL ----------------------- 
WPSMATH 
SET <sdrand total? = ¢:Tl> 
TOTAL 


WPSMATH 
END 
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Notice the SET commands and the accumulator <:grand total>. After Math 
rm has calculated each subtotal (North total or South total), a SET command 

adds the subtotal to <:grand total>. Summing subtotals is one common use 
faa of SET. 


pee After the last subtotal is calculated, another SET command transfers the 

: number in <:grand total> to <:T1>. The number is then written out by 

we means of a TOTAL command. This step is necessary because Math cannot 

~ write out numbers in accumulators directly. Transferring numbers from one 
om field to another is a second common use of SET. 


In the control block before the South list, a SET command resets the value 


oa of <:T1> to zero. Setting fields to constants is a third common use of SET. 
ai NOTE: The FORMULA command is repeated before each subtotal. This is 
because Math cancels all old equations as soon as it comes to a new control 
va block. You must repeat any calculations that you want to continue. 
\ 
~ When printed out, the table will look like this: 
i North 
Red 25 
a Green 40 
Blue 10 
North total 75 
rm, 
™ South 
a Red 15 
e Crean 35 
Blue 45 
= South total 95 
- Grand total 170 
oem 
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Exercise 4: Averages. Go back and look at the example table in 
Exercise 2, Multiple Column Totals. Suppose you want to find the average 
number of items sold in a category. There are six in your table, one on each 
line. You could find the average by dividing <:T3> by six, the number of 
lines. 


When you do not know the number of lines in advance, Math can keep track 
of this number by using an accumulator. In this exercise, you use the accu- 
mulator to store the number of lines, then use this number to calculate the 
average. 


This command adds one to the accumulator every time Math comes to a new 
line in the table: 


FORMULA <rtlines> + 1 = <s:lines> 


e Set up the table as shown below. 


e You supply the first two columns of numbers. Math calculates the 
third column, the totals of the second and third columns, and the 
average of the third column. 
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ween ee ee ee ee ee START CONTROL ----------------------- 
WPSMATH 
BEGIN 
FORMULA €:D1l> * <:D2> = <:DG> 
FORMULA €:DZ2> + <:T2> = ¢€:T2> 
FORMULA €:D3> + <:T3> = <:T3> 
FORMULA <slines> + 1 = <:lines>? 

mmm ee ee ee ee eee END CONTROL -----------------------+- 
L---------- T ------------- JT ----------- T -------------+---- R 
Item Number of Number of Number of 
items Per set sets sold items sold 
L--------------- Qo owt te eer eee 
Red 10 
Orange 12 
Yellow 20 
Green 15 
Blue 10 
Violet 10 
meee eee ee ee START CONTROL 
WPSMATH 
TOTAL 
Pats SS SSS ere e END -CUNTROL. escc- Sheree Sree ome ores 
Total 55° 875 
meme ee ee eee nee ee ee eee START CONTROL ----------------------- 
WPSMATH 
SET <!#T3> / <slines> = <:T1> 
TOTAL 


Average = ii 
we nee nee + - START CONTROL ---- 
WPSMATH 

END 
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Notice the equation <:T3> / <:lines> = <:T1>, which is the calculation 
of the average. This equation has to be in the third control block. If it were 
in the first or second, the <:T3> tab would be used for two things at once — 
the average and the total. One or the other would have been lost. 


When printed out, the table looks like this: 


Item Number of Number of Number of 
items per set sets sold items sold 
Red 10 14 140 
Orange 12 10 120 
Yellow 20 9) 180 
Green 15 3 45 
Blue 10 11 110 
Violet 10 8 80 
Total 55 675 


Average = 112.5 


Parentheses 


Parentheses are used to group mathematical operations together. Usually, 
Math performs multiplications and divisions first, then additions and sub- 
tractions. But if any of the operations in an equation are inside parentheses, 
Math always does those before the others. This can make a difference in the 
answers you get. For example: 


<:D1> * (<:D2> + <:D3>) = <:D4> 


If <:D1> is 2, <:D2> is 4, and <:D3> is 6, then Math calculates that 
<:D4> is: 


2*(4++ 6) 
2* 10 


20 


40 


7 


se ee ee Oe ee 


TosdI 


I 


} 4 


q 


ee ee ee 


Editor Math 


But if you take away the parentheses, Math does the multiplication first 
and the addition second. It calculates that <:D4> is: 


Exercise 1: 


2*4+ 6 
8 + 6 
14 


Calculation with Parentheses. 


e Create the table shown below, listing sets of items sold domestically, 
sets of items sold abroad, and the total number of items (not sets of 
items) sold. There are ten items to a set. 


e Enter the first two columns. Math calculates the third column. 


e Add your own entries after the line for yellow items. 


WPSMATH 
BEGIN 
FORMULA 


Red 
Orange 
Yellow 


WPSMATH 
END 


ea ee ne anes START “CONTROL o-seetseuegeecscecucess 


({:Di> + <:D2>) * 10 = <:D3> 


eae eueuer asec END CONTROL. -steceusiacecossueecues 


“oe H ee i eres 
Sets sold Sets sold Number of 
domestically abroad items sold 


Aj 
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When printed, the table will look like this: 


Items Sets sold Sets sold Number of 
domestically abroad items sold 
Red 80 80 1600 
Orange 55 100 1550 
Yellow 100 85 1850 


Exercise 2: The Same Calculation Without Parentheses. 


e As the second exercise, take the parentheses out of the equation and 
scroll through the table again. 


When printed, the table will look like this: 


Items sets sold Sets sold Number of 
domstically abroad items sold 
Red 80 80 880 
Orange 55 100 1055 
Yellow 100 85 950 


Notice that the numbers in the third column are no longer correct. 


For more complicated equations, you can put one pair of parentheses inside 
of another. For example: 


100 + ((<:D1> — <:D2>) / (<:D3> -— <:D4>) ) = <:D5> 


In such a case, Math does the innermost operations first. In the example, 
Math does both subtractions first. Then it divides the first difference by the 
second. Finally, it adds 100 and enters the answer in <:D5>. 


NOTE: Parentheses always go in pairs. Always put in exactly one ) for every 


(. In every equation, Math checks to make sure that there are as many right 
parentheses as left ones. If there are not, you get an error message. 
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Money and Special Symbols 


Standard Format. Unless you tell it otherwise, Math always writes num- 
bers in the same way, called standard format. Standard format does not use 
dollar signs or commas. It does not use decimal points when writing whole 
numbers. If the number is negative, it puts a minus sign in front of it. If the 
number is not a whole number, it puts in a decimal point and the digits of 
the fractional part. It does not put zeros after the last non-zero digit of a 
decimal fraction. Standard format can handle numbers as long as thirteen 
digits; as many as six of those digits can come after the decimal point. If the 
number has more than six places after the decimal point, standard format 
rounds it off. All the numbers in the exercises so far have been in standard 
format. Here are some examples of standard format: 


Table 
Number Standard Format 
A whole number 53000 
A negative number —90 
A fraction 0.075 (No trailing zeros) 
A nonwhole number 12.5 (No trailing zeros) 
The largest possible number 9999999999999 
The smallest possible fraction 0.000001 
The largest possible nonwhole 999999999999.9 
number 


The largest possible number using 9999999.999999 
all available decimal places 


0.0000017, rounded off 0.000002 
0.0000012, rounded off 0.000001 


Standard format is useful for many Math applications. But it is not always 
acceptable. For instance, one-third is written as 0.333333 in standard for- 
mat. This may be too long to fit into the ruler. 
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Format Words. If you do not want to use standard format, you can change 
Math’s format with a format word. With format words, you can tell Math to 
write its answers as money, or to limit the number of decimal places in the 
answers, or to use special symbols. 


The format word follows the equation in a SET or FORMULA command. It 
is put in quotation marks. You can put in spaces for easier reading. Here 
are some examples: 


FORMULA €:Di> / <¢:D2> = <:Da> "$y" 
FORMULA <:D1l> / <:D2> = <:Doe "$99,999.99" 
FORMULA «:Dl> / <:D2> = <:Da> "($*, 9999999,.99)" 


Exercise 1: Money. If you want Math to calculate amounts of money, 
put the format word ‘$” after an equation. Math will always write a dollar 
sign, $, in front of the answer to that equation. 


If you want Math to round the answer to the nearest penny, you must tell it 
how many places to expect in the largest answer. For example, if you do not 
expect any answers as large as one thousand dollars, you would use the for- 
mat word “$999.99”’. 


Here is a sample control block using money format: 


WPSMATH 
FORMULA <:Di> * ¢:D2> = ¢:D3> "$999.99" 
ie Go an ener END: CONTROL: siden oceiate cones dees 


This format word tells Math to 1) put a dollar sign, $, in front of <:D3> 
whenever it writes that field; 2) expect no more than three digits in front of 
the decimal point; and 3) write no more than two digits after the decimal 
point. If the calculation produces more than two digits, Math will round 
them off. 


The 9s in the format word mark places where Math should expect to write 
numerals. Pick the highest number of numerals you will want to the right 
or left of the decimal point, then use that number of 9s in the format word. 
Do not use any other numerals in a format word. 

e Set up the table as shown below, using money format. 

e Enter the first two columns. Math calculates the third column. 


e Add your own entries after the line for yellow items. 
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woe ee ee eee ee eee START CONTROL ----------------------- 
WPSMATH 
BEGIN 
FORMULA €:D1> * <:D2> = <:D3> "$999.99" 
mene ee ee ee ee ee ee ee eee END CONTROL ------------------------ 
L------------- Te------------ T------------- T---------------- R 
Item Price Number sold Sales 
L--------------- Qtr ree ee ee ee eee tomeee 
Red $1.00 30 
Orange $2,25 12 
Yellow $0.98 120 


END 


Notice the numbers in the Price column, which are entered as money. Math 
accepts the dollar signs in the Price column and treats the money values as 
ordinary numbers. It writes the answers as money only if there is a dollar 
sign in the format word. 


When printed out, the table will look like this: 


Item Price Number sold Sales 

Red $1.00 30 $30.00 
Orange $2.25 12 $27.00 
Yellow $0.98 120 $117.60 


e Now put in a line that will make <:D3> larger than $1000. For 
example: 


Brown $20,00 100 
Math will write %2000 in the Sales column. Whenever Math finds that it 


cannot fit its answer into the format you have given, it writes out a percent 
sign, %, followed by the answer in standard format. 


Editor Math 


Exercise 2: Commas. If you deal with very large numbers, commas can 
make them easier to read. One or more commas in the format word makes 
Math write a comma every three decimal places to the left of the decimal 
point. The commas must come after any dollar signs and before the decimal 
point. 


One comma is all you need. These format words all give the same results: 


"$9 +999 ,999.99" "$ »9999999,.99" "$9999999++.99" 


e Set up the table as shown below. You can do this by editing the 
table from Exercise 1, so that it looks like the table shown below. 
Raise the prices and sales, and put commas in the format. 


we eee ee ee - - START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA <:Di> * <:D2? = <:D3> "$9,999,999,99" 

we eee ne ene ee ne eee ee END CONTROL ------------------------ 


Red $7100.00 1500 
Orange $1250,25 o12 
Yellow $8.98 122000 


END 


Notice the number of yellow items sold. Math accepts numbers with commas 
in them; it treats them as it would numbers written without commas. But 
Math puts commas in the answers only if you put a comma in the format 
word. 


When you are not dealing with money, you can use “,”’ alone as the format 
word. Math will then write the answers in standard format, but with com- 
mas put in every three places to the left of the decimal point. 
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When printed out, the table will look like this: 


Item Price Number sold Sales 
Red $2100.00 1500 $3,150,000.00 
foal Orange $1250.25 512 $640,128.00 
Yellow $8.98 12,000 $107,760.00 
FR e r e e 
al e ° ° e 
rom Decimal Fractions. In standard format, decimal fractions are written 
with one zero in front of the decimal point. As many as six decimal places 
al are written out, but trailing zeros are not written. As a result, one-half is 
| written as 0.5, not 0.500000. 
You can change this format if you wish. If you want to leave off the initial 
a zero, use a format like **.999999”. However, this format produces trailing 
zeros. With this format, one-half will be written as .500000. You must have 
ane either trailing zeros or a leading zero. 
— Exercise 3: Asterisks. Sometimes, you may wish to fill out a column of 
=~ numbers with asterisks, *, to even out the left edge of the column. To do 
= this, put one asterisk, *, into the format word, after any dollar sign and be- 
: | fore any commas or nines. If you use asterisks, you must tell Math how 
_ many numerals to expect. You should use an asterisk only in format words 
= with 9s in them. Put in as many nines as there are numerals in the largest 
number you expect. 
e Set up the table as shown below. You can do this by editing the for- 
om mat word in the table from Exercise 2. Put an asterisk in the format 
word. 
e Add your own entries after the line for green items. 
om 4/ 
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WPSMATH 
BEGIN 

FORMULA <:Di> * <:D2> = <:D3> "$*9,999,999,99" 

Ses tccee ect eel a lin canal END CONTROL, Hdoeenseuscsrccdegebecies 


Red $2100.00 1500 
Orange $1250.25 v12 
Yellow $8.98 12,000 
Green $75.00 200 


END 


Notice that Math puts asterisks in the place of commas as well as in the 
place of numerals. 


When printed out, the table will look like this: 


Item Price Number sold Sales 

Red $2100.00 1500 $3, 150,000.00 
Orange $1250.25 512 $*#640,128.00 
Yellow $8 .98 12,000 $**107 , 760.00 
Green $75.00 200 $###15 ,000.00 


Negative Numbers. In standard format, Math indicated negative num- 
bers by a minus sign, —, in front of the number. Two other ways of indicat- 
ing negative numbers are putting a minus sign after the number and 
putting the number in parentheses, (). You can shift to either of these 
alternatives by using a format word. 
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pr 
Exercise 4: Trailing Minus Sign. If you want Math to use a trailing 

rm minus sign, put one into the format word. It must be the last symbol before 
the closing quotation mark. With a trailing minus sign, you must tell Math 

= how many numerals to expect in the largest number. That is, you can use 
trailing minus signs only in format words containing 9s. Here are some 

_ examples of trailing minus format: 

jes "$9999,99-" "999 ,999-" "$#99 .999,99-" 

rm e Set up the table as shown below, with a trailing minus sign in the 


format word. 


ee e Enter the first two columns. Math calculates the third column. 
— e Add your own entries after the line for yellow items. 
Seeiwevete eect aes START CONTROL steceeeeesteesscccueues 
zo WPSMATH 
BEGIN 
- FORMULA <:D2> - <:D1> = <:D3> "g9-" 
saya eles rian ere eS END CONTROL eect ee a cae ee eat 
re L------------- T------------- T------------- Tanne eee ee eee R 
Item In stock In stock Change in 
~— last month this month inventory 
Levcenvedesosees where tele es 
Red 10 
Orange 8 
a Yellow 45 
~— 
er ear 
WPSMATH 
_ END 
a a a arctan Dae END CONTROL se sete sewer eweteecese cee 
paaeR, 
pH 
aa 
Foy 
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When printed, the table will look like this: 


Item In stock In stock Change in 
last month this month inventory 
Red 10 12 2 
Orange 8 6 2- 
Yellow 45 yy {= 


Exercise 5: Parentheses. If you want Math to use parentheses, (), put 
them around the format word. The parentheses should be the first and last 
symbols in the word, except for the quotation marks. Here are some exam- 
ples of parenthesis format: 


"($999,999)" rakes "(#,999999) " 


Notice that you do not have to use 9s for parenthesis format. If your format 
word is just ‘()’”, Math will write its answers in standard format, except 
that it will use parentheses instead of a leading minus sign to indicate neg- 
ative numbers. 


e Set up the table as shown below. You can do this by editing the for- 
mat word in the table from Exercise 4. 


e Add your own entries after the line for yellow items. 
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WPSMATH 
BEGIN 
FORMULA 


Red 
Orange 
Yellow 


END 
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meee ee ee ee ee START CONTROL ----------------------- 
€:D2> - <:D1> = ¢:D3> "¢)" 
me ew ee ee ew eee END CONTROL --------------+--------+---- 
---+-- T----------- Tee Je ee ee ee + Re 
In stock In stock Change in 
last month this month inventory 


When printed, the table will look like this: 


Item 


Red 
Orange 
Yellow 


In stock In stock Change in 
last month this month inventory 
10 12 2 
8 6 (2) 
45 4y (1) 


of 
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Exercise 6: Truncation and Rounding Off. So far, Math has always 
dealt with overlong fractions in one way; it has rounded the fraction off be- 
fore writing it. For instance, if Math were to write 0.796 in money format, 
with only two decimal places, it would round the number up to 0.80. But 
sometimes you do not want Math to round off. You simply want it to drop 
the extra digits. This is called truncation. If Math were to truncate 0.796, it 
would write out 0.79. 


You can make Math truncate with a TRUNCATE command. You enter this 
into a control block on a line by itself. This can be any line after the first 
one, the line holding the word WPSMATH. For example: 


WPSMATH 
FORMULA <:Di> / 10 = <:Da> 
TRUNCATE 
FORMULA <:D2> * 10 = <:D4> 


Math truncates all its answers until it comes to a new Math area. In the 
example above, Math will truncate both <:D3> and <:D4> if it cannot 
write out their values in full. When Math comes to a new Math area, it will 
go back to rounding off unless there is a new TRUNCATE command. 


If you want to go back to rounding off before the end of the Math area, use 
a ROUND command. Type ROUND on a line by itself in a control block. All 
following answers will be rounded off, not truncated. 


TRUNCATE and ROUND always have a line to themselves. This can be 
any line in the control block, after the first. Put in only one of them. If you 
put in both, Math uses the last one in the block. 


e Set up the table as shown below. 


e Enter the first and second columns. Math calculates the third and 
fourth columns. 


e Add your own entries after the line for yellow items. 
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woe ee eee ee ee ee ee ee START CONTROL ----------------------- 
WPSMATH 
BEGIN 
FORMULA €:Di> / 10 = <:D3> "ggg" 

FORMULA €:D2> * 10 = <:D4> "$999.99" 
TRUNCATE 
eee ee ee ee ee ee ee eee END CONTROL ------------------------ 
L----------- T----------- T----------- T----------- T---------- R 
Item Number Price Number Price 

of items of items of sets of sets 


Orange 22 $0,75 
Yellow 45 $0,56 


END 


When printed, the table will look like this: 


Item Number Price Number Price 
of items of items of sets of sets 
Red 38 $1.08 3 $10.80 
Orange 22 $0.75 2 $7.50 
Yellow 45 $0.56 y $5.60 


e Change the TRUNCATE command to a ROUND command. 
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When printed, the table will look like this: 


Item Number Price Number Price 
of items of items of sets of sets 
Red 38 $1.08 4 $10.80 
Orange 22 $0.75 2 $7.50 
Yellow 45 $0.56 5 $5.60 


Notice that the numbers of sets have gone up by one for Red and Yellow. It 
looks as if you have more complete sets of those items than you really do. 


Calculations for Specific Lines 


Sometimes, you may want to perform different calculations on different 
lines of the same table. But Math always applies all its FORMULA com- 
mands to every line of the table. However, if you don’t want Math to per- 
form a certain calculation on a certain line, you can prevent it by refusing 
to give Math enough information. 


Suppose Math has the equation <:D1> + <:D2> = <:D3> in its control 
block. If you type in the value for <:D1>, but go to the next line without 
typing in a value for <:D2>, Math writes in no value for <:D3>. It doesn’t 
have enough information. 


Exercise: Alternating Calculations 
e Set up the table as shown below. Math uses one equation on the 
second line of each entry and another equation on the third line. 


e On the first line of each entry, type the color and press RETURN. 
(Type Red for the first entry.) 


e On the second line of each entry, type the number made at the first 
tab position, type the cost per item at the third tab position, then 
press RETURN. (Type 100 and $21.50 for the first entry.) 
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Math will calculate the total cost and write it at the fifth tab position. 


e On the third line of each entry, type the foreign sales at the second 
tab position, type the domestic sales at the fourth tab position, then 
press RETURN. (Type $1570.00 and $1600.00 for the first entry.) 


Math will calculate the total sales and write it at the sixth tab position. 


e Add your own entries after the lines for yellow items. 


wr ee renee ne START CONTROL ----------------------- 
WPSMATH 

BEGIN 

FORMULA {:Di> * <:D3> = <:D5> "$99,999.99" 

FORMULA <:D2> + <¢:D4> = <:DG> "$99,999.99" 

meet rr een ee eee e+ END CONTROL ------------------------ 


L---T----------------- T------------------- T---------------- R 
Item 
Number made Cost/item Total cost 
Foreign sales Domestic sales Total sales 
L Ber ee a agape ee, eee Ge en ee ey en ener ee et eae Se a re ee ae a Be ry pan ee ee ~~ ~~ 
Red 


100 $21.50 $29 
$1570.00 $1600,00 © 
Orange : 
200 $10.00 
$1800.00 $1050.00 
Yellow 
240 $11.50 B27 
$2055.00 $2070.00 5, 
Sit2escen ee as aendamieaes START (CONTROL: eeeena am euecce ce acee > 
WPSMATH 
END 


Notice that the two FORMULA commands do not share any field names. No 
field name appears in both equations. This is a necessary part of doing dif- 
ferent calculations on different lines. 
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Never use the same field name in two different equations, if you are doing 
different calculations on different lines. Otherwise, the results of the first 
equation will not appear. 


When printed out, the table will look like this: 


Item 
Number made Cost/item Total cost 
Foreign sales Domestic sales Total sales 
Red 
100 $21.50 $2,150.00 
$1570.00 $1600.00 $3,170.00 
Orange 
200 $10.00 $2,000.00 
$1800.00 $1050.00 $2,850.00 
Yellow 
240 $11.50 $2,760.00 
$2055.00 $2070.00 $4,125.00 
56 
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Error Messages 


Sometimes, Math cannot fit its answers into the format you have given. For 
instance, the answer may have six digits, but format only allows four. In 
these cases, Math writes out the answer in standard format, with a percent 
sign, %, in front. 


This is the only form of error message that Math writes into the table. All 
other error messages appear at the bottom of the screen. 


Math examines a table line by line, looking for errors. When it finds one, it 
stops, moves the text of the table up, and writes the error message on the 
bottom eight lines of the screen. The message is a brief description of the 
nature of the error. An error display looks like this: 


ERROR -- (message) 


(line in which error was found) 


To continue: Press RETURN and correct the error, 


The caret, -, marks the place where Math found the error. It appears when- 
ever the error is in a control block. 


Suppose you enter <:D1> + <:D2> <:D3> = <:D4>. You will get this 
error message: 


ERROR -- Formula in error at this Position, 
FORMULA <:Di> + <:D2> & 
To continue: Press RETURN and correct the error, 


Here, the equation contains &, which is not an allowed character. Math 
does not display the equation beyond the position of the error. 


Most errors, like the preceding sample, prevent Math from understanding 
what your commands mean or what numbers you wish to use. These are 
equivalent to errors of spelling or grammar in ordinary language. 


NOTE: The error is not always at the point where Math puts the caret. 


Sometimes, you can correct the error by changing something earlier in the 
line, or by changing something in a previous line. 
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For example, look at this equation, which is missing a closing parenthesis, ): 


(C2Dl> + <:D2> * <¢:D3> = <:D4> 


It will produce the following error message: 


ERROR -- Formula in error at this Position, 


FORMULA (<:D1> + <¢:D2> * <:D3> = 


To continue: Press RETURN and correct the error, 


You do not have to change the = sign to correct the equation. Instead, you 
need to put in a parenthesis, ), probably after <:D2>. 


There are twenty-one possible error messages. Here is a list of them, with 
explanations and suggestions for making corrections: 


Formula contains too many operations 


The equation contains too many + and — signs. Take out as many as you 
can, or do your calculation in several short equations instead of one long 
one. For example, use: <:A> + <:B> = <:C> and <:C> + <:D> = 
<:E> instead of: <:A> + <:B> + <D> = <:E>. 


Too many field names specified 


An equation can only contain about 30 field names. Do your calculation in 
several short equations instead of one long one. 


No room left to store this field name 


The total length of all the field names, added together, is too great. Rewrite 
the equations with shorter names. 


Control block equations contain too many terms 


A control block can only contain about 40 field names. Split up your control 
block and do some of the calculations in another block, with another table. 
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Too many formulas srPecified 


The total length of all your equations, added together, is too great. Split up 
your control block and do some of the calculations in another block, with 
another table. 


Line has exceeded 200 characters 


No command may have more than 200 characters. Use several short com- 
mands instead of one long one. 


No room for this result: ######### 


H#H#H#AH#AH#A#H stands for a number Math tried to write out. There is no 
room in the table for this number. Tab positions, margins, or text are in the 
way. Rearrange the table to provide more room. 


No room for these results: ##F####F#F#F#F 
and: ###H##FF#F#FF 


Each ######### stands for a number Math tried to write out. One or 
the other number fits in the table, but not both. Tab positions, margins, or 
text are in the way. Rearrange the table to provide more room. 


Undefined command at this Position 


The word following WPSMATH was something besides BEGIN, END, SET, 
FORMULA, TOTAL, TRUNCATE, or ROUND. These seven are the only 
commands allowed by Editor Math. They must be spelled correctly. 


Second BEGIN command in Math area 


A second BEGIN command appears in the Math area, after the first one. 
There should be only one BEGIN command in the area, and it must be the 
first command. Delete the extra BEGIN command. 


BEGIN command does not follow WPSMATH 


The BEGIN command must come directly after the word WPSMATH. It 
must not share the line with any other text. Edit the control block to put 
the BEGIN command in the proper place. 
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END command does not follow WPSMATH 


The END command must come directly after the word WPSMATH. It must 
not share the line with any other text. Edit the control block to put the 
END command in the proper place. 


Text in control block after END command 


The END command must always be the last command in the control block. 
Edit the Math area to put the END command in the proper place, or delete 
the text that follows it. 


Unmatched angle brackets 


Every field name must have exactly one < at the beginning and exactly one 


> at the end. Brackets must appear nowhere else. Edit the line shown and 
remove the extra brackets or put in the missing ones. 


Field name too long 


A field name can have no more than 30 characters. Shorten the overlong 
name. 


Divided by zero 


Math divided by a field, which takes the value zero at some point. If the 
field value comes from a record, change or remove that record. If the field 
value comes from previous calculations, change the equations so that the 
field value never becomes zero. 


Formula in error at this Position 


There are several possible errors. The error is in an equation. Make sure 
that: 


e The characters + —* / and = are always followed by a field name, 
a constant, or text in parentheses, ( ). 


e All field names, constants, and pieces of text in parentheses, (), are 
separated from their neighbors by + —*/or =. 


e There is exactly one ) for every (. 
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There is a return at the end of every equation, or, if there is a for- 
mat word, at the end of the format word. 


There is exactly one = sign in every FORMULA and SET com- 
mand, with exactly one field name after it. 


The commands WPSMATH, TRUNCATE, and ROUND each have a 
line to themselves. 


Every field name starts with <: and ends with >. 


The only characters in constants are:0123456789,+-. 
and §. 


The characters + —.$ appear no more than once in any constant, in 
the correct place. 


Commas, ,, do not appear at the beginnings of numbers. 


No constant has more than thirteen digits. 


Formula in error at this Position (unexpected return) 


The command ends too soon. Make sure there is an = sign, a constant or 
complete field name to the left of the = sign, and a complete field name to 
the right of the = sign. Make sure the field name does not contain a hard 


return. 


Format in error at this Position 


There are several possible errors. The error is in a format word. Make sure 


that: 


The only characters in format words are —-()$*,.9. 

The characters — ( ) $ * . appear no more than once. 

The — sign is either first or last, if it appears. 

The characters () and the — sign do not appear in the same word. 
The characters ( ) come first and last, if they appear 

There is exactly one ) for every (. 

The § sign comes before everything except — or (. 


The * comes before 9 , . ) or trailing — sign. 


oy 


Editor Math 


e There are no commas after the decimal point. 


e There are no more than thirteen 9s in the format word and no more 


than six 9s to the right of the decimal point. 


e Format words containing the characters * —. always contain 9s. 


Number in error at this Position 


The error is in a constant in a control block. Make sure that: 
e The only characters in the constants are 
0123456789$*,.+-(). 


e There are no more than thirteen digits in the constant. 


Number in line is in error 


There are several possible errors. The error is in a number you entered in 
the table. Make sure that: 
e There are no empty pairs of parentheses, ( ). 


e The only characters in the field value are 
0123456789$*,.+--(). 


e The characters $. + —() appear no more than once. 
e The characters $* + ( only appear at the beginning. 
e The character ) only appears at the end. 

e The + sign comes first, if it appears. 

e The -sign is either first or last, if it appears. 

e The $ sign comes before * and after the + or — signs. 
e There is exactly one ) for every (. 

e The characters ( ) come first and last, if they appear. 


e The characters ( ) and the — sign do not appear in the same field 
value. 
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e There are no more than thirteen digits in the field value. 


e The only characters directly under the decimal tab marker in the 
ruler are ) . or one of the following invisible characters: tab, hard 
return, word-wrap return, paragraph marker, centering mark, end 


of document. You can check for the invisible characters by pressing 
Gold VIEW. 


summary of Editor Math 


Editor Math is used to create numerical tables in documents. You supply 
part of the information on a line of the table, then Math calculates the rest 
of the information and completes the line for you. 


In addition to doing calculations on separate lines, Math can total up 
columns, do subtotals, and calculate column averages. 


By giving Math information for some calculations and not others, you can 
make it perform different calculations on different lines. 


Math Areas and Math Conirol Blocks. DECmate turns Math on when- 
ever you move forward into a Math area. It turns Math off when you move 
out of the Math area, use go-to-page, press Gold TOP DOCMT, or press Gold 
BOT DOCMT. Math will turn off if you back up into, out of, or within a 
Math control block. 


Math areas begin and end with Math control blocks. There may be more 
control blocks inside the Math area. To create a Math control block, press 
Gold CMND and type WPSMATH. Then put in your Math commands. When 
you are done, press Gold CMND again. 


Interactive Mode. When Editor Math is calculating, the interactive mode 
is on. To turn off the interactive mode and stop Math from calculating, go to 
the Editor Menu and type MA NO. Math will stay off until you turn it on 
again, or until you create a new document or select an old one for editing. 
To turn the interactive mode back on, go to the Editor Menu and type MA 
YES. The interactive mode will stay on until you turn it off. 
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Math Commands. There are seven possible Math commands: BEGIN, 
END, TOTAL, ROUND, TRUNCATE, SET, and FORMULA. Each command 
must have a separate line. To enter a command into a control block, type 
the command word as the first word of the line. BEGIN, END, TOTAL, 
ROUND, and TRUNCATE must not have any other text on the line with 
them. FORMULA and SET must have an equation on the line with them. 


The first command in the first control block of a Math area must be BEGIN. 
It comes immediately after the word WPSMATH. The only command in the 
last control block of a Math area must be END. BEGIN, ROUND, SET, 
TOTAL, FORMULA, and TRUNCATE commands may share the same con- 
trol block. 


Tables. Editor Math is designed for creating numerical tables. These 
tables are organized by decimal-aligned tab positions. Do not use these tabs 
to position text; Math would label the text as an invalid number. Make sure 
there is enough room for the numbers you and Math will be writing in the 
table. If Math cannot fit its answers into the table, it will stop and give you 
an error message. 


Tab Positions and Field Names. When Math calculates, it looks for 
information at decimal-aligned tab positions. It also writes the answers at 
decimal-aligned tab positions. These tab positions have field names, 
<:D1>, <:D2>, <:D3>, and so forth. The letter D must be capitalized. The 
field values for these names are the numbers written at the tab positions. 
The number in the field name is the number of the decimal-aligned tab 
position, going from left to right. Use these names in the equations of SET 
and FORMULA commands. 


Totaling Tab Positions and Accumulators. Besides tab fields (named 
<:Dn> where n is the number of the column), there are two other kinds of 
fields you can use in equations. One is the totaling tab, named <:Tn>, 
where n is the number of the column you want the total written in. The 
letter T must be capitalized. The field values of <:Tn> fields are only writ- 
ten out on the line following a control block containing a TOTAL command. 


The other kind of field is an accumulator. Its name is written <:nnn>, 
where nnn is any text, shorter than 30 characters, containing no return 
characters. Accumulator fields are never written out. They contain numbers 
you need in your calculations but do not want to see. 
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Allowed Characters. Aside from names in field names, the only charac- 
ters allowed in an equation are 0, 1, 2, 3, 4, 5, 6, 7, 8,9, +,-,*, /, $,(,), = 
comma, decimal point, and space. * stands for multiplication. / stands for 
division. Calculations inside ( and ) are performed first. Math ignores com- 
mas, spaces, and $ signs; they serve only to make numbers more readable to 
you. 


? 


Writing Equations. In general, you should enter the equation just as if you 
were writing it down to work out on paper. There must be exactly one equa- 
tion in every SET or FORMULA command. There must be exactly one = 
sign in every equation. The only thing in the equation that may follow the 
= sign is a field name. This is the field name of the tab or accumulator 
where you want Math to write the answer. 


Math’s Use of Equations. Math tries to use every FORMULA equation in 
a control block on every line of the table following the control block. If it 
does not have enough information, it writes no answer. If it comes to a new 
control block, it stops using the old set of equations. It will save the number 
in a total or accumulator field until a new number comes in. Always enter 
the equations in the order you would use them yourself, because Math 
always performs the equations in the order you enter them. 


Totals. To calculate column totals, use a FORMULA command, which 
looks like this: 


FORMULA <:Tn> + <:Dn> = <:Tn> 


The n is the number of the column you wish to total up. At the bottom of 
the table, write a TOTAL command immediately above the line you want 
the total to appear on. 


To total up the number of lines in your table, use a FORMULA command, 
which looks like this: 


FORMULA <innn> + 1 = “<ennne 
<:nnn> is the name of the accumulator you are recording the total in. You 


may want to use a totalling tab (<:Tn>) instead of an accumulator, if you 
want the number written out. 


Editor Math 


SET Commands. Math uses a SET equation only once, at the time you 
enter it or scroll through it. Use SET commands for calculations you want 
done only once. 


Averages. To calculate an average, use a SET or FORMULA command to 
divide the total by the number of entries, before you write it out. 


Formats. Math always writes out its answers in standard format, unless a 
format word follows the equation in which the answer is calculated. In stan- 
dard format, Math writes numbers without commas, asterisks, or dollar 
signs, indicates negative numbers by a leading minus sign, and writes out 
fractions to no more than six decimal places. 


The format word tells Math how to vary the way the number is written. It 
begins and ends with quotation marks, “ ’’. If the format word contains a 
dollar sign, $, Math writes the answer with a dollar sign. If the format word 
contains commas, Math writes the answer with commas every three places 
to the left of the decimal point. If you put a number of 9s after the decimal 
point in the format word, Math will write out that many decimal places on 
fractions (up to six). If you put an asterisk, *, in the format word, Math fills 
out the empty places in the answer with asterisks. 


If you put parentheses, ( ), or a trailing minus sign in the format word, 
Math uses them to indicate negative answers. 


Truncation and Rounding Off. A TRUNCATE command makes Math 
drop the extra decimal places in a fractional answer, without rounding off 
the written part of the answer. There should be only one TRUNCATE com- 
mand in a control block. It must have a line to itself. 


A ROUND command cancels any previous TRUNCATE command. There 
should be only one ROUND command in a control block. It must have a line 
to itself. Math goes back to rounding automatically at the beginning of a 
new Math area. 
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To use List Processing Math, you need some knowledge of Editor Math and 
List Processing. A great deal of List Processing Math is the same as Editor 
Math. Each uses control blocks and Math areas. FORMULA, SET, ROUND, 
and TRUNCATE commands are written in the same way. Equations and 
format words are the same. 


When List Processing Math and Editor Math are not exactly the same, they 
are often very similar. Just as Editor Math uses its equations on every line 


of the table, List Processing Math uses its equations on every record of the 
list. 


Editor Math writes its answers into the line it got its numbers from. List 


Processing Math puts its answers in the output document, along with the 
information from the list records. 
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The following chart summarizes the differences between Editor Math and 


List Processing Math. 


Editor Math 


Uses BEGIN, END, and TOTAL 
commands. 


Requires rulers with decimal tab 
positions. 


Gets information from decimal- 
aligned tab positions. 


Uses all equations on every line of 
the table. 


Control blocks usually appear at the 
top of the table. 


Answers appear in the table. 


Reworks calculations whenever you 
scroll through the table. 


List Processing Math 
Does not use BEGIN, END, or TOTAL 
commands. 


Does not require special rulers. 
Gets information from list records. 


Uses all equations on every record of 
the list. 


Control blocks usually appear at the 
beginning of the list document. 


Answers appear in the output 
document. 


Reworks calculations whenever you 
run List Processing with its list 
document. 


List Processing Math works as part of the List Processing feature. All the 


usual rules of List Processing still apply. You still need a selection specifica- 


tion, a form document, and a list document. 


Math Commands in the List Document 


To use Math while list processing, you must put the Math commands in the 


list document. Put the commands in control blocks, like the ones used in 


Editor Math. The control blocks should be placed at the top of the list docu- 


ment, or between records. 
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Math performs the calculations in control blocks, using the data in the list 
records. The Math commands in a control block apply to all the records fol- 
lowing them, until Math encounters another control block or until the 
document ends. Math commands can come before or after comments at the 
beginning of the list document. 


Three Math commands are never used in List Processing: TOTAL, BEGIN, 
and END. If you use them, you will get an error message. 


When you use Math in editing, the TOTAL command adds up all the num- 
bers at a given tab. Since the information in List Processing is not organ- 
ized by tab, you cannot use TOTAL commands. Other ways to calculate 
totals are described below, in “Totals and Averages.” 


Starting and Stopping Math. When you use Math in editing, BEGIN and 
END mark those parts of the document where you want to use Math. In list 
processing, Math starts working as soon as it comes to a Math control block 
in the list document; there is no need for a special BEGIN command. 


Math stops working when it comes to the end of the list document, or when 
it comes to a control block with no FORMULA commands in it. Such a con- 
trol block is called a null control block. A typical null control block looks 
like this: 


WPSMATH 
SET O = <:field name 13> 
SET OO = <:field name 23 


To create a null control block, press Gold CMND and type WPSMATH. Use 
SET commands to put zero in every Math field in the form document. Then 
press Gold CMND again. 


After the null control block, List Processing will write zeros in the form doc- 
ument, instead of numbers calculated by Math. If you do not set the form 
document’s Math fields to zero, List Processing repeats the field values from 
the last calculated record, instead of writing out zeros. 


69 


List Processing Math 


Math will start calculating again when it comes to a control block with 
FORMULA commands in it. 


Figure 4 shows the organization of a list document using Math control 
blocks. 


COMMENTS _ (optional) 

MATH CONTROL BLOCK 

COMMENTS _ (optional) 

RECORD 

RECORD (The first control block uses these records.) 
RECORD 

MATH CONTROL BLOCK 

RECORD 

RECORD (The second control block uses these records.) 
RECORD 

NULL CONTROL BLOCK 

RECORD 

RECORD (Math does not use these records.) 

RECORD 

MATH CONTROL BLOCK 

RECORD 

RECORD (The third control block uses these records.) 
RECORD 

End of File 


Figure 4 Locations of Math Commands in a List Document 


Math Formulas in List Processing 
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Just as Editor Math looks for information at tabs, List Processing Math 
looks for information in the fields of records in the list document. These 
records use field names similar to the usual List Processing field names. 
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As a result, Math equations use these field names instead of decimal tab 
field names. For example: 


FORMULA festock> + <snews = <srtotal> 

FORMULA <:cost each? * <ritems? = <scost all> "$999.99" 
FORMULA <:Price> * 0.1 = <:tax> "$99.99" 

FORMULA <:Price> + (<:price> * 0,1) = ¢stotal?> "$9999.99" 


The names on the left side of the = signs are the names of fields in the 
records. The names on the right of the = signs (<:total>, <:cost all> and 
<:tax>) do not have to appear in the list records. But, if you want to know 
their values, those field names should appear in the form document. When 
the list document is merged with the form document, Math inserts its 
answers in place of the field names. 


Notice that all of the names begin with a colon, : . The colon identifies the 
field as one that will be used in a Math calculation. All the field names 
used in Math must start a right angle bracket and colon, <:. They must not 
have a return in them. In all other ways, they are like ordinary field names. 


You do not have to put a colon, : , in a field name if it is not going to be 
used in a Math calculation. If you put a colon in a field name that is not 
going to be used by Math, it does not affect either Math or List Processing. 


Exercise 1: Making a Trial Run. 


e Create the following list and form documents. 
e Add your own entries after the third record of the list document. 
e Use process record for the selection specification. 
e Run List Processing. 
e Send the output to a document; do not have it printed. 
The form document: 
Sales Representative Report 
<!S><name>» working in <area>+ made ¢:sales?>. Expenses were 
Csexpenses> and the commission was <:commission?,+s leaving a 


Profit of <:profit:;,. 


<1E> 
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Notice the field names in the form document. When List Processing pro- 
duces the output document, it will get <name>, <area>, and <:sales> 
from the list records. But <:commission> and <:profit> are not in the 
records; List Processing gets those fields from Math. 


The list document: 


This is a list of all our sales representatives, their 
sales for the months their commissions» and their expenses, 


WPSMATH 
FORMULA <:sales> * O.1 = <scommission> "$99,999.99" 
FORMULA €rsales> - <:commission?> - <¢:expenses> = <sprofit> 


"€99,999.99" 


This list should be updated on the first Monday of 
every month and the report sent to Hill and Armstrong, 


<namesWillie Logan 
<areasNew York 
<:sales>+#8809,00 
<r:expenses>$550, 78 
<> 


<namesYuonne Leddy 
<areasLondon 
C<rsales>#10 085.00 
<rexpenses?$803.45 
<> 


<name?Phil R. Bruschmann 
<areasAmsterdam 
<:sales>$5040,00 
C<sexPpenses?>$478,09 

<> 


(Add your own entries.) 
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Notice that comments can come both before and after the Math control 
block. Notice also that <name> and <area>, which are not used in calcula- 
tions, have no colon, :. 


e When you finish, look at the output document. It should look like 
this: 


The output document: 


Sales Representative Report 


Willie Logyan+ working in New Yorks made #$8809,00, 
Expenses were $550.78 and the commission was $880,90, 
leaving a Profit of %7:377,32, 


Yvonne Leddys working in Londons made $10,085.00, 
Expenses were $803.45 and the commission was $1,008.50, 
leaving a Profit of #$8:273.05. 


Phil R. Bruschmanns working in Amsterdam, made $5040.00, 
Expenses were $478.09 and the commission was #504,00» 
leaving a Profit of $4,057.91. 


(Your own entries follow.) 


Exercise 2: More than One Control Block. The second exercise alters 
the Math commands part way through the list document. Suppose Mr. 
Logan and Ms. Leddy have their commission increased to twelve percent, 
while Mr. Bruschmann and the others remain at ten percent. 


e Edit your list document to look like the one below. Use the CUT and 
PASTE keys to duplicate the Math control block, then change the 
value of <:cut> to 10. 


e Use process record for the selection specification. 
e Run List Processing. 


e Add the output to the end of your first output document. 
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The list document: 


This is a list of all our sales representatives,» their 
sales for the months their commissions, and their 
expenses, 


ma ee ee eee START CONTROL ----------------------- 
WPSMATH 

SET 12 = <:ceut? 

FORMULA <tsales> * ¢<scut?/100 = <scommission:? 

"¢99,999,99" 

FORMULA <ssales> - <scommission?> - <:expenses? = <:profit>? 
"$¢99,999,99" 

we eee ee ee ee ee ee ee END CONTROL --------------------~--- 


This list should be updated on the first Monday of 
every month and the report sent to Hill and Armstrong, 


cnameszWillie Logan 
€area*New York 
<:sales?$8809,00 
Crexpenses $550, 78 
<> 


<nameszYuvonne Leddy 
<areasLondon 

<:sales7$10 +085,.00 
frexpenses?$803.45 


wee ee ee ee ee ee eee START CONTROL ----------------------- 
WPSMATH 

SET 10 = <teute 

FORMULA <ssales> *# ¢toute/100 = <stcommission? 

"$99 ,999,99" 

FORMULA <ssales*? - “<tcommission?s - <rexpenses? = 


<:profit? "$99,999,99" 


¢name>Phil RR. Bruschmann 
carearAmsterdam 
€:sales7$5040,00 
cr:expenses?$478,09 


of 
e o 
SF 


(Your own entries follow.) 
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e When you finish, look at the output document. The new entries 
should look like this: 


The output document: 


Sales Representative Report 


Willie Logyan+sy working in New Yorks made $8809.00, 
Expenses were $550.78 and the commission was $1,+057,08, 
leaving a profit of #$7+201,14, 


Yvonne Leddy>s working in Londons made $10,085.00, 
Expenses were $803.45 and the commission was $1+210,20, 
leaving a Profit of #$8:071.35. 

Phil R. Bruschmanns working in Amsterdam: made $5040,00, 


Expenses were $478.09 and the commission was $504,00, 
leaving a Profit of $4,057.91. 


(Your own entries follow.) 


Notice that the figures for commission and profit have changed in Logan 
and Leddy’s records, but not in the rest. 


Totals and Averages 


You cannot use TOTAL commands in List Processing Math. Instead, you 
use FORMULA commands with accumulator fields. Like the accumulator 
fields in Editor Math, these may have any field name, so long as it begins 
with a colon, :. 


Suppose that you want to keep track of how many sales representatives you 
have. You can do so by using this FORMULA command: 


FORMULA <rtotal sales reps> + 1 = <stotal sales reps? 

Every time Math processes a record, it adds one to <:total sales reps>, 
which is the accumulator field. Just as in Editor Math, the field value al- 
ways starts at zero. You can use a similar command to total up the profit: 


FORMULA <:total profit? + <:profit? = <:total Profit? 
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Then, if you wish to find the average profit from a sales rep, you can divide 
the second total by the first: 


FORMULA <ttotal profit? / “<:total sales reps? = ¢:aug 
Profit? "$99,999,99" 


To see the values in <:total profit>, <:total sales reps>, or <:avg profit>, 
you need only make a place for them in the trailer of the form document. 
However, even if you do not put them in the form document, Math will cal- 
culate their values. 


Exercise: Totals and Averages in the Trailer. 


e Edit your list and form documents to look like the ones below. 
e Use process record for the selection specification. 
e Run List Processing. 
e Send the output to a document; do not print it out. 
List document: 


This is a list of all our sales representatives, their sales 
for the months their commissions: and their expenses, 


WPSMATH 

SET 12 = <scut> 

FORMULA €rsales> * <scut>/100 = <scommission> 

"$99,999,999" 

FORMULA €rsales> - <scommission> - <:expenses> = <{:profit? 
"$99 ,999,99" 

FORMULA <:total sales reps> + 1 = ¢stotal sales reps> 


FORMULA <rtotal profit? + <:profit? = <:total profit> 
"$99 ,999,99" 

FORMULA <rtotal profit? / <stotal sales reps> = “<:ayg 
Profit> "$99,999,999" 


This list should be updated on the first Monday of 
every month and the report sent to Hill and Armstrong. 
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<namerWillie Logan 
<areasNew York 
<:sales?#8809,00 
<sexPenses>$550,78 
<> 


<namesYvonne Leddy 
<area?London 
<:sales>#10/085.00 
CrexPenses>$803,45 
{> 


<name>Phil Rk. Bruschmann 
<area>Amsterdam 
<:sales?>$5040,00 
<rexPenses>$478.09 

<> 


(Add your own entries.) 


Form document: 


Sales Representative Report 


€!Ss<name>» working in <area?>» made <:sales>, Expenses were 
sexPenses?> and the commission was <t:commission>:+ leaving a 
Profit of <:profit;,. 


ClE>Summarys: 

Our sales representatives produced a total profit of 

€ztotal profit?>. A sales representative’s average profit was 
<savg pProfit>,. 


e Look at the output. 


The field <:total sales reps> does not appear in the form document. Math 
calculates its value, then uses that value to calculate <:avg profit>. 


Notice the order in which the FORMULA commands appear in the list 
document. 


1 The first one calculates <:commission>. 


2 The second uses the value of <:commission> to calculate <:profit>. 
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3 The third FORMULA command keeps count of the number of sales 
representatives. 


4 The fourth one uses <:profit> to keep a running total of 
<:total profit>. 


5 Finally, the last FORMULA command uses the two totals to calcu- 
late the average profit per sales representative. 


Each equation builds on the results of the preceding ones. In general, you 
should enter equations in the order you would use them yourself if you were 
doing the calculation. 


Notice the field names in the trailer of the form document. In ordinary List 
Processing, you cannot have fields in the trailer. With Math, you can put 
fields in, as long as they are accumulator fields. Fields from the list records 
cannot appear in the trailer. 


Changing the Selection Specification 


So far, all the exercises have used process record as the selection specifica- 
tion. All the records in the list are used. 


In list processing, Math works only on the selected records. If a record is 
not selected, Math does not calculate with it, or reckon it into any totals or 
averages, or use it in any way. 


As a result, you can use the same Math commands and the same list and 
form documents, but get different output documents by changing the selec- 
tion specification. 


Exercise: Two Reports from One List. In this exercise, you will use the 
following list and form documents to generate two reports, one on sales rep- 
resentatives with commissions of twelve percent, and one on those with 
commissions of ten percent. 


e Create a new form document or edit your old one to look like the 
one below. 
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Edit your list document to look like the one below. Since List 
Processing can only select on the basis of fields in the records, you 
must edit the records to include a field for the representative’s com- 
mission. Name this field <:cut>. 


Create two new selection specifications, as shown below. 


Run List Processing twice, once with each of the two new selection 
specifications. 


Send the output to a document; do not have it printed. 


Form document: 


Sales Representative Rerort 
<tcut?> Percent Commission 


€'So¢name>s working in c<areasts made <:sales?, Expenses were 
<sexpenses?> and the commission Was <tcommission>+ leaving a 
Profit of <sprofit?. 


<!E>Summarys 
A sales representative’s average Profit was “tauvg profit?,. 


List document: 


This 


is a list of all our sales representatives, their sales 


for the months their commissions» and their 
@xXPeNnses, 


WPSMATH 

FORMULA €<r:sales> * <:cut? / 100 = <:commission-s 

"$99 ,999,99" 

FORMULA €:sales> - <:commission? - <sexpenses> = <:profit? 


"$99,999,99" 

FORMULA <rtotal sales reps> + 1 = <stotal sales reps> 
FORMULA {rtotal profit? + <trprofit? = <stotal Profit? 
"$99 ,999,99" 

FORMULA €stotal profit> / <stotal sales reps? = ¢savug 
Profit? "$99,999,99" 


This list should be updated on the first Monday of 
every month and the rerort sent to Hill and Armstrong. 
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<nameszWillie Logan 
.areasNew York 
<:sales?>$8809,00 
<rexPenses? $550.78 
€rcoutri2 


<namesYvonne Leddy 
<areazLondon 
<:sales?+$10+085,00 
<rexPenses?>$803,45 
<rcute12 

4 


«ae 


<name?Phil RR. Bruschmann 
<arearsAmsterdam 
<rsales?$5040,00 
Crexpenses?$478,09 
<outela 


(Your own entries follow.) 


First selection specification: 
if <scute=<12> 
then Process record 


Second selection specification: 


if <reute=<10> 
then Process record 


Error Messages 


Sometimes, Math cannot complete the calculation you have given it. For 
instance, the answer might be larger than 9,999,999,999,999. Math cannot 
write out such a large number. Instead, it writes out *Ovr.flo*, meaning 


“overflow.” 


To get rid of this error, you must change the numbers you use or the SET 
FORMULA or commands, so that over-sized numbers do not appear. 


80 


List Processing Math 


Sometimes, Math does not have enough information in a record to complete 

a calculation. For instance, the calculation might call for <:profit> — <:tax>, 
but the tax field is empty. In that case, Math writes out *Un.def*, meaning 
“undefined.” 


To get rid of this error, go back to the records and supply the missing 
information. 


Most errors prevent Math from understanding what your commands mean 
or what numbers you wish to use. These are equivalent to errors of spelling 
or grammar in ordinary language. 


When List Processing Math runs into an error, it stops processing and dis- 
plays this message: 


ae 
Processed 


Figure 5 Enmor Message Screen 


Record Number tells you which record the error is in. If the error is in a 
control block, the record number will be the number of the first record be- 
fore the control block. If there are no records before the control block, the 
record number is 0. 
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The message is a brief description of the nature of the error. In some cases, 
Math sometimes displays the line containing the error below the message. 
The line ends at the place where Math could no longer make sense of the 
command or the number. The end of the line is marked with a caret, ~ 


NOTE: The error is not always at the point where Math ends the line. Some- 
times, you can correct the error by changing something earlier in the line, or 
by changing something in a previous line. 


There are twenty-three possible error messages. Here is a list of them, with 
explanations and suggestions for making corrections: 


Formula contains too many orerations 


The equation contains too many + and — signs. Take out as many as you 
can, or do your calculation in several short equations instead of one long 
one. 


For example, use: 

<A> + <:B> = <:C> and <:C> + <:D> = <:E> 
instead of: 

<A> + <:B> + <:D> = <:E>. 

Too many field names specified 


An equation can only contain about 30 field names. Do your calculation in 
several short equations instead of one long one. 


No room left to store this field name 


The total length of all the field names, added together, is too great. Rewrite 
the equations with shorter names. 


Unmatched angle brackets 


Every field name must have exactly one < at the beginning and exactly one 
> at the end. Brackets must appear nowhere else. Edit the line shown and 
remove the extra brackets or put in the missing ones. 
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Field name too long 


The error is in a control block. A field name can have no more than 30 
characters. Shorten the overlong name. 


Field name exceeds 30 characters 


The error is in a list record. A field name can have no more than 30 charac- 
ters. Shorten the overlong name. 


Field value number exceeds 30 characters 


The error is in a list record. The number in a field cannot have more 
than 30 characters. Take out any unnecessary ones, such as commas and 
asterisks. 


we" Within a field name 


The error is in a list record. An extra < appears in a field name, such as 
<<:sum>. Remove the extra <. 


">" within a field value 


The error is in a list record. An extra > appears after a field name, such as 
<:sum>>. Remove the extra >. 


Record not terminated with "<>" 


The error is in a list record. Every record must end with <>. Put ina <> 
to end the record. 


Text between records 


Only records and control blocks are allowed in a list document, except for 
comments at the beginning. Move or delete the extra text, or edit it to make 
it into records or control blocks. 


Record exceeds 2500 characters 


No record may have more than 2500 characters. Shorten the overlong 
record. 
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Result document diskette full 


The diskette you have selected has no room for your output. Start List 
Processing over again, but this time arrange for the output to go to a disk- 
ette with more room. You may delete documents from the current diskette, 
put a new diskette in the drive, or send the output to a different drive. 


Control block equations contain too many terms 


A control block can contain only about 40 field names. Split up your control 
block and do some of the calculations in another block, with a duplicate set 
of records. 


Too many formulas specified 


The total length of all your equations, added together, is too great. Split up 
your control block and do some of the calculations in another block, with a 
duplicate set of records. 


Line exceeds 200 characters 


No command may have more than 200 characters. Use several short com- 
mands instead of one long one. 


Undefined command at this Position 


The word following WPSMATH was something besides FORMULA, SET, 
TRUNCATE, or ROUND. These four are the only commands allowed by 
List Processing Math. They must be spelled correctly. 


Divided by zero 


Math divided by a field that takes the value zero at some point. If the field 
value comes from a record, change or remove that record. If the field value 
comes from previous calculations, change the equations so that the field 
value never becomes zero. 
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Formula in error at this position 


There are several possible errors. The error is in an equation. Make sure 
da that: 


e The characters + —* / or = are always followed by a field name, a 


ie constant, or text in parentheses, { ). 
(rae e All field names, constants, and pieces of text in parentheses, ( ), are 
Be separated from their neighbors by + —* / or =. 
- e There is exactly one ) for every (. 
poe e There is a return at the end of every equation, or, if there is a 
-- format word, at the end of the format word. 
= e There is exactly one = sign in every FORMULA and SET 
command, with exactly one field name after it. 
a e The commands WPSMATH, TRUNCATE, and ROUND each have a 
my line to themselves. 
| e Every field name starts with <: and ends with >. 
rrr) 
e The only characters in constants are:0123456789,+-.$. 
mm e The characters + —.§ appear no more than once in any constant, in 
the correct place. 
: e Commas, , , do not appear at the beginnings of numbers. 
es e No constant has more than thirteen digits. 
Formula in error at this Position (unexpected return) 
a The command ends too soon. Make sure there is an = sign, a constant or 
complete field name to the left of the = sign, and a complete field name to 
am the right of the = sign. Make sure the field name does not contain a hard 
return. 
Format in error in this Position 


There are several possible errors. The error is in a format word. Make sure 
on that: 
e The only characters in format words are: -—()$*,.9. 


e The characters —() $*.appear no more than once. 
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The — sign is either first or last, if it appears. 

The characters ( ) and the — sign do not appear in the same word. 
The characters ( ) come first and last, if they appear. 

There is exactly one ) for every (. 

The $ sign comes before everything except — or (. 

The * comes before 9 , . ) or trailing - sign. 

There are no commas after the decimal point. 


There are no more than thirteen 9s in the format word and no more 
than six 9s to the right of the decimal point. 


Format words containing the characters * — . always contain 9s. 


Number within record is in error 


There are several possible errors. The error is in a field value. Make sure 
that: 


86 


There are no empty pairs of parentheses, ( ). 


The only characters in the field value are:0123456789$%*,. 
+ —(). 


The characters $. + —() appear no more than once. 
The characters $ * + ( appear only at the beginning. 
The character ) appears only at the end. 

The + sign comes first, if it appears. 

The — sign is either first or last, if it appears. 

The $ sign comes before * and after the + or — signs. 
There is exactly one ) for every (. 

The characters ( ) come first and last, if they appear. 


The characters ( ) and the — sign do not appear in the same field 
value. 


There are no more than thirteen digits in the field value. 
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Number in error at this Position 


The error is in a constant in a control block. Make sure that: 
e The only characters in the constants are:0123456789$%,. + 
-(). 


e There are no more than thirteen digits in the constant. 


Summary of List Processing Math 


Math Commands. The control blocks, equations, and format words of 
List Processing Math are nearly identical to those of Editor Math. However, 
List Processing Math does not use the BEGIN, END, or TOTAL commands. 
Instead, any Math control block turns Math on. A null control block turns it 
off. 


Math and List Processing. List Processing Math is used to do calculations 
in documents being produced by the List Processing feature. All the usual 
rules of List Processing apply. The Math control blocks are in the list 
document. 


Math looks for information in the records following the control block. It 
writes the answers in the output document. 


Field Names. <: should be the first two characters in the name of any 
Math field. Math ignores fields with no colon in their names. Math field 
names should have no more than 30 characters and should not contain 
return characters. 


Math’s Use of Equations. Math tries to apply every FORMULA command 
in the control block to every record following the block, until it comes to 
another control block or to the end of the document. When it comes to a new 
control block, it stops using all the equations from the first control block. 
Math keeps the information in old accumulator fields until it comes to new 
information under the accumulator’s field name. 


Whenever you run List Processing, Math recalculates the answers. You may 
change the records in the list document and the answers in the next version 
of the output document will still be accurate. 


87 


List Processing Math 


Totals. Since there is no TOTAL command in List Processing Math, you 
must calculate totals with accumulator fields instead of totaling tabs. Use a 
SET and a FORMULA command: 

SET O = <innne 

FORMULA finnns + <smmm> = finns 


<:nnn> is the name of the accumulator you store the total in, and 
<:mmm-> is the name of the field value you are totaling up. 


You may total up the number of entries and calculate averages in List 
Processing Math, just as you did in Editor Math. Math can write out aver- 
ages and totals in the trailer of the output document, if you provide field 
names for them in the form document. 


Math calculates only with the selected records. If you change your 
selection specification, Math uses different records and gives different 
answers, including totals and averages. 
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<:D#> 


<:T#> 


<:name> 


A 


symbol Table 


Decimal tab field names, used in Editor Math, in the equations 
of FORMULA and SET commands. If the field name follows an 
= sign, and if there is sufficient data, the contents of the field 
is printed out on every line of a table. (See pages 13, 29, 34, 58, 
64, 67 to 68, 92.) 


Total field names, used in Editor Math, in the equations of 
FORMULA and SET commands. The contents of total fields are 
printed out on the line following a control block with a TOTAL 
command. (See pages 29 to 30, 65, 96.) 


Accumulator field names, used in Editor and List Processing 
Math. Editor Math cannot print out accumulator field names. 
List Processing Math uses nothing but accumulator field 
names. (See pages 35, 64, 75.) 


0, 1, 2, 3, 4, 5, 6, 7, 8, 9 


Numerals. They are the commonest characters in Math’s input 
and output. They can also be used within a control block, as 
constants. (See page 14.) 


Nines, used in format words to show the highest number 
allowed as the answer to a given equation. (See pages 
44, 65.) 
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6é 99 


() 


% 
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Quotation marks, used to mark the beginnings and ends of for- 
mat words. (See pages 44, 66.) 


Decimal point, used to write numbers for input and output, and 
for constants in control blocks. (See pages 14, 65.) 


A dollar sign, used to indicate money in constants, format 
words, input, or output. (See pages 14, 44 to 47, 65, 66.) 


A plus sign, used in equations, constants, or input to indicate 
addition or positive numbers. (See pages 14, 15, 65.) 


A minus sign, used in equations, constants, format words, 
input, or output to indicate subtraction or negative numbers. 
(See pages 14, 19, 23, 48, 65, 66.) 


An asterisk, used in equations to indicate multiplication, and 
used as a space-filler in input, output, and format words. (See 
pages 14, 26, 47, 65, 66.) 


A slash, used in equations to indicate division. (See pages 14, 
27, 65.) 


Parentheses, used in equations to group operations together, 
and used in format words, input, and output to indicate nega- 
tive numbers. (See pages 14, 40 to 42, 50, 65, 66.) 


An equals sign, used in equations to indicate the end of the cal- 
culation. Every equation must have exactly one equals sign in 
it. Exactly one field name must follow the equals sign. (See 
pages 14, 65.) 


A percent sign. Math writes a percent sign before numbers it 
cannot write out in the format indicated by the format word. 
(See pages 45, 57.) 


A space. You can put spaces into the FORMULA command 
wherever you please. Math ignores them, but they can make 
the equation easier for you to read. Do not put extra spaces in 
a field name, or Math will not recognize it. Do not use spacing 
in place of tab stops. (See pages 11, 14, 44, 65.) 
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Glossary 


Italicized words also appear in the glossary. 
accumulator 


A small section of memory in DECmate. Editor Math uses accumulators 
to store numbers that you need to calculate but do not want written out 
as answers (for example, the number of lines in the table, used in calcu- 
lating an average). Accumulators are referred to by their field names. 


BEGIN command 
The Math command which starts a Math area in Editor Math. The 
BEGIN command must be the first command in the first control block 
of the Math area. It may share the same control block with SET, 
FORMULA, ROUND, and TRUNCATE commands. 

command 


See Math command. 


A 


Glossary 


constant 


A number that you write into a Math equation. Constants keep the 
value you set them at; they do not change value from one line or record 
to the next, as do fields. Math uses the same constant every time it per- 
forms the calculation in which the constant appears. 


control block 


See Math control block. 


decimal fraction 


A fractional number written out in decimal form. The number 2.5 is the 
number two-and-one-half, written as a decimal fraction. Math writes all 
fractional numbers as decimal fractions. 


decimal-aligned tab position 


The column where decimal points are aligned when text is entered. It is 
marked by a decimal point in the ruler. Editor Math takes its informa- 
tion from decimal-aligned tab positions and writes its answers at them. 
They are referred to by their field names. 


Editor Math 


The version of Math that you can use while creating or editing a 
document. Editor Math completes numerical tables on the basis of the 
information you enter in the tables. It can also be used for single-line 
calculations. 


END command 


The command that finishes a Math area. The END command must be 
the last command in the last control block of the Math area. It must 
have a control block to itself. 
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Glossary 


equation 


The description of a calculation that follows a FORMULA or 
SET command. It is made up of numbers, arithmetic symbols, 
and field names. 


field 


A section of memory in DECmate. Math stores all its numbers in fields. 
Fields may get their numbers from tab positions, list records, or calcula- 
tions by the Math feature. 


field name 


A label Math uses for its fields. All field names used by Math begin 
with <: and end with >. Fields in List Processing records, decimal- 
aligned tab positions, totaling tab positions, and accumulators are 
referred to by field name. 


format word 


A word following the equation in a FORMULA or SET command, caus- 
ing Math to write its answers in a manner different from standard 
format. Format words must begin and end with quotation marks. 


FORMULA command 
A command telling Math to perform a given calculation on every line of 
a table, or every record of a list. The particular calculation is described 
in the equation following the word FORMULA. 

interactive mode 
A manner of operation for Editor Math in which Math performs the cal- 
culations for each line as soon as you press RETURN. When interactive 


mode is off, Editor Math does nothing. To turn the interactive mode off 
(or on), go to the Editor Menu and type MA NO (or YES). 
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leading minus sign 


A — sign on the left side of a number, indicating that the number is 
negative. The number —24 has a leading minus sign. 


leading zero 


A zero written before the decimal point of a decimal fraction which is 
smaller than one. The number 0.25 has a leading zero; the number .25 
does not. 


List Processing Math 


The version of Math you can use with the List Processing feature. List 
Processing Math does calculations on the basis of information in the 
records of a list document. It writes its answers in the output document. 


Math area 


A section of text containing information used by Editor Math to perform 
its calculations and in which Math writes its answers. This text is usu- 
ally in the form of control blocks and numerical tables. 


Math command 


Text in a Math control block, between one return character and another. 
There are seven legal Math commands: BEGIN, END, TOTAL, SET, 
FORMULA, ROUND, and TRUNCATE. Only the last four, FORMULA, 
SET, ROUND, and TRUNCATE, are used in List Processing Math. The 
words FORMULA and SET should be followed by an equation. The 
words BEGIN, END, TOTAL, ROUND, and TRUNCATE should be 
followed by a return. 


Math control block 
The text between a START CONTROL line and an END CONTROL 


line, beginning with the word WPSMATH. This text turns the Math 
feature on and off, and specifies the calculations it performs. 
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negative number 
A number lower than zero. For instance, a debt is a negative amount of 
credit. 
null control block 
A control block in List Processing Math, containing no FORMULA 
commands. A null control block turns off List Processing Math. 
operation 
The act of addition, subtraction, multiplication, or division, represented 
in an equation by the symbols +, -, *, or /. 
ROUND command 


Math always rounds off fractional answers that it cannot write out in 
full, until it comes to a TRUNCATE command. The ROUND command 
cancels any previous TRUNCATE command and makes Math go back to 
rounding off. All the answers from a given control block are either 
rounded off or truncated. 


rounding off 
Writing out a decimal fraction in shortened form, in such a way that it 
is as nearly equal to its longer form as possible. If you round off 3.012 to 
two decimal places, you get 3.01. If you round off 3.017 to two decimal 
places, you get 3.02. 3.05 rounds off to 3.1. See ROUND command. 

SET command 
A command telling Math to perform a given calculation once, before it 


starts working on the following table or list of records. The particular 
calculation is described in the equation following the word SET. 
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standard format 


The way Math writes out its answers, unless otherwise instructed in a 
format word. In standard format, Math uses no commas, $ signs, or 
asterisks. It indicates negative numbers by a leading minus sign, uses a 
leading zero, and gives decimal fractions to six decimal places, without 
trailing zeros. 


tab field name 


A field name used by Editor Math to label the field holding numbers 
found at a given decimal-aligned tab position. It is written <:Dn>, 
where n is the number of the column in the table. If the number is at a 
totaling tab position, the name is written <:Tn>. The letters D and T 
must be capitalized. 


TOTAL command 
A command telling Editor Math to write out any column totals it has 
stored in the fields of totaling tab positions. 

total line 
The line just after a TOTAL command, where Editor Math writes out 
column totals. 

totaling tab position 
A decimal-aligned tab position at which a column total is written. See 
TOTAL command. 


trailing minus sign 


A — sign on the right side of a number, indicating that the number is 
negative. The number 24— has a trailing minus sign. 
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trailing zeros 


Zeros following the last non-zero digit of a decimal fraction. The number 
2.400000 has trailing zeros. Math does not write trailing zeros unless 
the format word calls for them. 


TRUNCATE command 


A command telling Math to truncate decimal fractions it cannot write 
out in full. After a TRUNCATE command, Math truncates all the frac- 
tional answers it cannot write out in full, until it comes to a ROUND 
command or the end of the Math area. All the answers from a given 
control block are either truncated or rounded off. 


fruncating 
Writing out a decimal fraction in shortened form, leaving off some of the 
last digits. The number 3.018 and the number 3.012, truncated to two 
decimal places, are both 3.01. See TRUNCATE command. 

whole number 
A number with no fractional part. The numbers 1, 0, 38, and —20 are all 
whole numbers. The numbers 0.25, —9.1, 807.21, and 0.003 are not 
whole numbers. 

WPSMATH 
The first word in any Math control block. It must have a line to itself. 


The Math feature will not turn on if this word does not appear in the 
control block. 
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*, 57 to 58, 80 

* 44, 66, 90 

$, 14, 44 to 47, 65, 
66, 90 

%, 45, 57,90 

(),14, 40 to 42, 50, 65, 
66, 90 

* 414, 26, 47, 65, 66, 90 

+, 14, 15, 65, 90 

» 14, 46 to 47, 65, 66 

—, 14,19, 23, 48, 65, 
66, 90 

, 14, 65, 90 

/, 14, 27, 65, 90 

9, 44, 65, 89 

:, 13,14, 34, 71 

=, 14, 65, 90 


A 
Accumulators, 35 to 40, 64, 75, 
88, 11 

description of, 35, 64, 1 

field names for, 35, 64, 75 
Activating math, 2, 3 to 7 
Addition 

combined with subtraction, 

20 to 22 
simple, 15 to 17 


Index 


Allowed Characters, see 
Characters, allowed in Math 
equations 

Angle brackets, 13, 34, 60, 64, 65, 
71, 83, 87 

Areas, see Math areas 

Asterisks, 47, 90 

Averages, 1—2 

in Editor Math, 38 to 40, 66 
in List Processing Math, 75 to 
78, 88 


B 
BEGIN command, 10, 64, 91, 94 
in error messages, 59 
not in List Processing Math, 
68 to 69, 87 


Cc 


Calculations for specific lines, see 
Specific lines, calculations for 

Caret, 57 to 58, 80 

Characters, allowed in Math 
equations, 14 to 15, 65 

Circumflex, see Caret 

Colon, 13, 14, 34, 71 

Columns, order of, 21 to 22 
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Commands, see Math commands 
Commas, 14, 46 to 47, 65, 66 
Constants, 14, 24 to 26, 60 to 
61, 85 
Control blocks 
creating, 9, 63 
description of, 9 to 12, 37, 63 


D 
Decimal-aligned tab position, 13 to 
18, 29, 34, 58, 64, 67 to 68, 92 
field name for, 13, 29, 34, 58, 64, 
67 to 68, 92 
Decimal fractions, 29, 43 to 45, 
47, 92 
Decimal point, 14, 65, 90 
Division, 28 to 29 
Division by zero, 29, 60, 84 
Division sign, 14, 27, 65, 90 


Dollar sign, 14, 44 to 47, 65, 66, 90 


E 
Editor Math 
compared to List Processing 
Math, 67 to 68 
general description of, 1, 9, 92 
summary of, 63 fo 66 
END command, 10, 60, 64, 67 to 
68, 92 
Equals sign, 14, 65, 90 
Equations, 12, 14 to 15, 58 to 60, 
65, 87, 93 
Error messages, 11, 14, 17, 29, 45 
for Editor Math, 57 to 63 
for List Processing Math, 
80 to 87 


F 
Feature diskette, 7 
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Field, 55, 60, 64 to 65, 89, 93 
for accumulators, 34 to 35 
for decimal-aligned tab positions, 
13 
in List Processing Math, 70 to 
71, 75, 77, 81 to 84, 87, 88 
for totaling tab positions, 29 
to 30 
Field name, see also Tab Field 
Name, 29, 55, 70, 77, 93 
for accumulators, 34, 58, 60, 
64 to 65, 75, 82 to 83, 85, 
87, 89 
for decimal-aligned tab positions, 
13, 64, 89, 92 
for totaling tab positions, 64 to 
65, 89, 96 
Format words, 44 
Form document, 68, 71 to 72, 
77 to 79 
FORMULA command, 89, 93 
creating, 11 fo 13 
description of, 11 to 13 
in Editor Math, 11 to 13, 58 to 
61, 64 to 65 
in List Processing Math, 67, 69 
to 71, 80, 84 to 85, 87 to 88 


| 
Interactive Mode, 11, 63, 93 


L 


Largest possible number, 43 

Leading minus sign, see also 
Trailing minus sign, 
Parentheses, 23 to 24, 43, 48, 
50, 66, 94 

Leading zero, 47, 94 

List document, 68 to 74, 76, 79, 
83, 87, 94 
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List Processing Math 
compared to Editor Math, 
67 to 68 
general description of, i—2, 67 to 
68, 94 
summary of, 87 to 88 


M Q 
Math areas, 52, 59, 66, 94 
creating, 9 to 10, 63 
description of, 9 to 10, 63, 94 
Math commands, 9, 59, 64, 84, 
87,94 
in Editor Math, 9, 64 
in List Processing Math, 67 to 
68, 87 
Math control blocks, see Control 
blocks 
Math, general description of, 

vi, 1-2 
Minus sign, see also Leading minus 

sign, Trailing minus sign, 

14, 19, 23, 48, 65, 66, 90 
Money format, 44 to 45, 52, 66 
Multiple total columns, 32 to 33 
Multiplication, 25 to 27 


N 
Negative numbers, 23 to 24, 48 to 
51, 66, 95 
Nines, 44, 66, 89 
Null control block, 69, 87, 95 
Numbers, 23, 29, 43 
largest possible, 43 
smallest possible, 43 


O 
One-column totals, 30 to 31 
Operation, 58, 82, 95 


Order of columns, see Columns, 
order of 
Output document, 67 to 68, 87 
to 88 
in examples, 71 to 73, 75 to 
76, 78 
Overflow (*Ovr.flo*), 80 


P 
Parentheses, 14, 50 
in format words, 50, 60 to 62, 
66, 90 
in FORMULA equations, 40 fo 
42, 60 to 62, 65, 90 
for negative numbers, 50, 66, 90 
Percent sign, 45, 57, 90 
Plus sign, 14, 15, 65, 90 


Q 
Quotation marks, 44, 60, 90 


ROUND command, see also 
TRUNCATE command, 52 
to 54, 66, 95 
Ruler 
in Editor Math, 13, 15, 18, 32 
in List Processing Math, 68 


) 

Selection specification, 71, 73, 76, 
78 to 79 

SET command, 35 to 37, 66, 95 

Slash, see Division sign 

Smallest possible number, 43 

Space in Math commands, 11, 14, 
44, 65 

Specific lines, calculations for, 54 
fo 56 
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Standard format, 43, 66, 93, 96 
Subtotals, 34 to 37 
Subtraction, 19 to 20 
Summary 

of Editor Math, 63 to 66 

of List Processing Math, 87 to 88 
Symbol table, 89 to 90 


T 
Tab field name, 34, 58, 89, 93, 96 
for decimal-aligned tab positions, 
13, 64 to 65 
not in List Processing Math, 67 
to 68 
for totaling tab positions, 29 fo 
30, 65 
Tables, 9, 12, 15 
creating, 15 to 19 
use of rulers in, 13, 15, 17 to 19, 
30 to 32 
Tab position, see Totaling tab 
position, Decimal-aligned 
tab position 
TOTAL command, 29, 68 to 69, 75, 
89, 96 
Totaling tab position, see also 
Totals, 29 to 30, 34, 38, 
65, 89, 96 
field name for, 29 to 30, 65, 
89, 96 
Total line, 30 fo 32 
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Totals, see also Totaling tab 
positions, One-column totals, 
Multiple total columns, 
Subtotals, 29 to 39, 65, 

75 to 78, 88 
in Editor Math, 29 to 39, 65 
in List Processing Math, 75 to 
78, 88 

Trailer, totals and averages in, 76 
to 78 

Trailing minus sign, see also 
Leading minus sign, 
Parentheses, 49, 66, 96 

Trailing zeros, 47, 97 

TRUNCATE command, see also 
ROUND command, 52 to 54, 
66, 97 


U 
Undefined (*Un.def*), 81 


WwW 
Whole number, 43, 97 


Z 

Zero, 29, 47, 60, 84, 94, 97 
division by, 29, 60, 84 
leading, 47, 94 
trailing, 47, 97 
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Reader's Comments 


Your comments and suggestions are welcome. They will help us in our contin- 
uous effort to improve the quality and usefulness of our publications. 


1 How would you rate this manual for: 
good fair poor 
completeness of information 
accuracy of information 
ease of use (clarity, organization) 
2 Did you find errors in this manual? Please specify by page and paragraph, 
or mark corrections on pages and attach copies to this form. 
page paragraph 
a) Incorrect information: 
b) Information left out: 
c) Hard to understand: 
3 What suggestions do you have for improving this manual? 
4 What parts of the manual were especially good at helping you understand 
things? 
S Please check the boxes that apply to you. 
L) Technical L] Used other word processors 
[1 Nontechnical (1 Used computers 
L] Management L] Use the word processing unit 
LL] Nonmanagement yourself 
[] Other (explain) 
Name__—COFS—CSFSC—CSC—CSCSCSSS i tle’ 
Company 
Street__.__ ——SSSCSssSCSsssSCsCSSCSCV' KY 


State__.._—s—— Zip C“(‘NNC(CC#*“’‘éA‘l“” 
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